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1. PURPOSE. ThisCircular explainsthe Coast Guard structural fire protection (SFP)
regulations as outlined in Title 46, Code of Federal Regulations (46 CFR). It isintended to
serve as an explanation of accepted practices which have been found to comply with the intent
of the regulations.

2. DIRECTIVES AFFECTED. ThisCircular, with enclosure (1), supersedes Navigation and
Vessal Inspection Circulars (NVICs) 6-80, 8-80, and 4-67. In addition, this circular
incorporates the following G-MTH Policy File Memorandums (PFMs) 3-85, 4-85, 5-85, 3-89,
1-93, 1-94, and the following Marine Technical Notes (MTNSs) 3-94 and 6-95.

3. BACKGROUND. Structural fire protection guidelines date back to Circular Letter No. 277
published in 1939 by the Bureau of Marine Inspection and Navigation, Department of
Commerce. That Circular was followed by NVIC No. 2 published in 1942 which was four
pages long and basicaly listed approved class A-1 and class B bulkhead assemblies. In effect,
NVIC No. 2 was an approval list and not a discussion of structural fire protection.

The next revision was NVIC 10-47 which was about 13 pages long and expanded the list of
approved materials to include deck coverings, bulkhead panels, and non-combustible
materials. Thislististhe origin of the list of structural fire protection materialsin the modern
Coast Guard Equipment Lists (COMDTINST M16714.3 series) as published periodically by
Commandant (G-MSE-4). NVIC 10-47 aso contained the first drawings of approved
bulkhead and deck assemblies which have remained essentially unchanged and are
incorporated in this latest revision.
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Next came NVIC 6-54 which was dlightly smaller in size because it did not contain alist of
approved products, which by now appeared in CG - 190, the precursor to the modern Coast
Guard Equipment Lists.

Then came NVIC 10-63 which was the same as NVIC 6-54 except that reference is made to
the applicability of approved products to cargo vessels (Subchapter 1) and also to tank vessels
(Subchapter D). This document represents the application of SFP principles, developed for
passenger vessels, to other vesseal types based on recognition that the principles are the same.

The next revision was NV1C 6-80 which was about 100 pages long and represents the first
attempt by the Coast Guard to publish alternative guidance and interpretation of existing SFP
requirements. This document was aso the first attempt by the Coast Guard to discuss the
background and underlying philosophy behind modern SFP requirements.

Finally, this revision of the structural fire protection guidelines incorporates Coast Guard
policy developed over the past 17 years. Thisincludes new and modern fire test procedures,
internationally recognized alternatives, and aternatives developed on the basis of research.

DISCUSSION. Although this Circular explains prescriptive alternatives to the current

regulations, it should be remembered that other aternatives may be equally acceptable if
performance can be proven using an engineering anaysis.

IMPLEMENTATION. Officersin Charge, Marine Inspection, are encouraged to bring this

circular to the attention of the appropriate individuals in the maritime industry within their
ZOones.

Encl: (1) Guideto Structural Fire Protection
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CHAPTER 1 GENERAL | NFORMATI ON

1.1 Introduction

This docunent is intended to anplify and explain the structural
fire protection (SFP) requirenents for nmerchant vessels contai ned
in Title 46 of the Code of Federal Regulations (CFR). The
structural fire protection requirenents for nerchant vessels have
been formul ated havi ng due regard for other aspects of fire
safety and ship operation including detection, active
suppression, manual firefighting, and the human el enent.

The goal of SFP is to resist or slow the spread of fire while
establ i shing escape routes and nmaintaining their integrity. This
goal is achieved through the follow ng basic principles:

Use of materials which are resistant to ignition/flame spread
Use of materials which mnimze the products of conbustion
Arrangenment of structures so as to resist fire spread
Arrangenent of structures so as to separate people fromfire
and the products of conbustion

PONE

To increase reliability, structural fire protection is designed
to be passive in nature and thus elimnate the need for personnel
action to make SFP effective. This elimnates, to the nmaximm
extent possible, the possibility of human error affecting the
performance of the SFP system The result is that SFP is assuned
to be extrenely reliable.

The structural fire protection requirenments in 46 CFR inplicitly
support the goal and incorporate these principles. Any
alternatives to 46 CFR as outlined in this circular are also in
di rect support of the goal and al so address one or nore of the
above principles. The structural fire protection regulations for
smal | passenger vessels, tankers, and cargo vessel s have been
devel oped fromthe original rules for passenger vessels
(Subchapter H). Chapter 6 of this circular addresses sonme of the
di fferences.

In summary, table 1.1 gives a quick reference to the requirenents
for various materials on passenger vessels (while table 6.1
sumari zes material requirenents for cargo and tank vessels).
Table 1.2 gives a quick reference to the test requirenents

descri bed throughout this docunent. These tables can be found at
the end of chapter 1 and chapter 6 respectively.

1.2 Equival enci es and Desi gn Assunptions
Ref: 46 CFR 24.15, 30.15, 70.15, 90.15, 114.540,

8
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175. 540

Equi val ence (general):

In the regul ations for passenger vessels (46 CFR 70.15) and in

ot her Subparts referenced above, there is the opportunity for a
designer to deviate fromthe m ninmum prescriptive requirenents.
This applies to fittings, material, appliance, apparatus,

equi pnent, or arrangenent. The theory of equival ence is based on
the presunption that the requirenents in CFR represent one

speci fic arrangenent which maintains an acceptable | evel of
safety recogni zing that other arrangenents may al so acconpli sh
this level of safety.

It is Coast Guard policy to consider equival enci es based on

engi neering anal ysis. Suggestions or proposals alone wthout an
engi neering anal ysis and/or testing are not sufficient since the
burden is on the builder/designer to prove that a design which
deviates fromthe prescriptive requirenents is actually
equi val ent. When provi ng performance, the designer shall give
due consideration to the goal and underlying principles of
structural fire protection as described above.

Equi val ence shoul d not be used as a neans to obtain acceptance of
a material or arrangenent when the required test resulted in
failure or has not been conducted. For exanple, the test for
"non-conbustibility" as outlined in 46 CFR 164-009 shoul d be used
to prove that a material is non-conbustible. Failure of this
test, or failure to conduct this test, is not justification for
presenting another test or different pass/fail criteria.

In some cases, the designer nmay wi sh to use active systens to
augnent the performance of a passive barrier. This arrangenent
could nmeet the intended performance. However, the fire tests
whi ch are used to prove the performance of SFP designs do not
account for reliability which is assumed to be 1.0 for passive
construction. This is not true with active systens such as
sprinklers and roller shutters. For this reason, conbination
active and passive systens that pass the fire test, wthout
consideration for reliability, are not necessarily acceptable
substitutes for conpletely passive systens. It is the

responsi bility of the designer to address the reliability issue.

Submi ssi on of infornmation:

For equi val ency determ nations, the engi neer nmaking the proposal
shoul d submt the analysis to the Coast Guard Marine Safety
Center (MSC) for review. This review process will nost likely
result in a list of questions or concerns that need to be
clarified or discussed with the submtter.

When testing is used to prove equival ency, testing should be
conducted at an independent |aboratory acceptable to the Coast
Guard and the submi ssion of test data should be in accordance
with 46 CFR 159.005-11. In addition, the test report should

9
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address product perfornmance as related to the m ni mum
prescriptive requirenents and a di scussion of equival ence.

Acceptance of tests for the purpose of determ ning equival encies
results in a one tine acceptance and is ship specific and does
not result in a "Coast Guard approval” or "listing".

Accordi ngly, further use of the equival ent product or arrangenent
shoul d be pursued through the standard subm ssion process in
accordance with 46 CFR Subchapter Q

Desi gn Assunpti ons:

In showi ng equivalence, it is critical to clarify the design
assunptions which will apply to the vessel during construction
and operation. The designer is cautioned that design assunptions
apply as long as the vessel incorporates the equival ence, which
is usually the life of the vessel. This constraint nay create
problens if changes are nade to the vessel operation, structure,
or outfitting.

The desi gner nmust address these assunptions which may include
itenms such as; fire |oad, egress time, suppression system
actuation tine, etc. These assunptions should be clearly witten
in the concept proposal submitted by the designer. The Marine
Saf ety Center shoul d docunent these assunptions in plan review

|l etters and equivalency letters with a copy forwarded to the
cogni zant O ficer in Charge, Marine Inspections (OCM). The
assunptions during design essentially beconme restrictions or
limtations during operation.

The OCM shall ensure that these restrictions are docunented in
t he vessel records or MSIS as necessary during construction or
upon issuance of the first CO to ensure they receive the proper
attention as inspectors transfer or if the vessel changes zones.
The inspector shall, during periodic inspection of the vessel,
ensure that the vessel operates within these restrictions. Plan
review notes are filed at the Marine Safety Center and can be
accessed by the local inspector for clarification.

1.3 Definitions
Ref: 46 CFR 24.10, 30.10, 32.57-5, 72.05-5, 92.07-5,
114. 400, 175. 400

The definitions as presented in 46 CFR, primarily Subpart 72.05-5
(Structural Fire Protection), are applicable to this circular.

In addition, the following definitions are presented as a
precursor to a discussion of structural fire protection.

Anneal ed glass - glass that has been subjected to slow,
control |l ed cooling process during manufacture to control residual

10
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stresses so that it can be cut or subjected to other fabrication.
Most "househol d" gl ass i s anneal ed.

Approved materials - Materials which neet the criteria set forth
in the Code of Federal Regulations as foll ows:

- Deck assenblies - 46 CFR 164. 005 *

- Deck coverings - 46 CFR 164. 006

- Structural insulation - 46 CFR 164. 007

- Bul khead panels - 46 CFR 164. 008

- Nonconbustible materials - 46 CFR 164. 009

- Continuous Ceiling Assenblies - 46 CFR 164.010 *
- Interior finishes - 46 CFR 164. 012

* These sections to be incorporated in 46 CFR Part 164

Automatic fire danper - A ventilation duct closure device
activated by sonme nmechani sm ot her than manual activation. These
devices are normally held open by a fusible link which nelts at a
preset tenperature. After the fusible link nelts, the danper
automatically closes, sealing off the duct. Alternative nethods
of automatic operation may include closure upon detection of
snoke, heat, or flane. Such alternative nethods nust be fail-
safe neaning that |oss of power or control wll result in closure
of the danper. Wen autonmatic danpers are used in conjunction

W th gaseous fire extinguishing flooding agents, the danpers are
usual |y actuated by neans of a pressure swtch.

Automatic operation - The operation of a nmechani sm by a phenonena
that is conpletely independent of human initiation or control at
any point in the operation. An exanple is a fusible link in a
ventilation danper or a snoke detector or a traditional sprinkler
system Automatic operation should not be confused with the
terms "local" or "renote" which describe |ocation and not event.
Al so, sone systens are partially automatic which is terned
"automated". In this case, the systemaction nust be initiated
by a person; such as a an electric switch which operates a | arge
hydraulic water tight door.

Bul khead panel - Sections of nonconbustible panels which are
fitted together to forma division. Each panel is joined to

adj acent panels and to the overhead and deck wi th approved joi ner
construction. These panels are not | oad bearing nenbers and are
approved as B-0 or B-15 construction and may be used in A-class
construction in sone circunstances.

C-class snoke tight - A barrier classification that includes
nonconbusti bl e construction with tight joints simlar to A-class
construction. Such barriers provide additional protection from
snoke novenent when a space is adjacent to areas where peopl e may
be expected to remain during a fire. C-class snoke tight
construction shoul d be approved by the MSC t hrough pl an

subm ssion and verified during construction by the |ocal OCM.

11
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Ceiling - A horizontal partition bel ow the overhead deck
structure, usually used for the purpose of decoration. A ceiling
is not considered part of the overhead structural deck but may be
used as part of the assenbly for fire rating purposes. This
requires the use of approved materials when part of a conposite
assenbly or requires approval under 46 CFR 164.010 (to be
incorporated) if used as a continuous ceiling. In any case,
ceilings are required to be constructed of nonconbustibl e
mat eri al .

Cose fitting - an arrangenent that is expected to prevent the
passage of flame and reasonably sl ow the passage of snoke. This
is consistent with B-class construction. Wth respect to joints
and fittings, this usually involves overlap of parts or butted
connections wth surfaces generally in contact. A small nunber
of gaps woul d be acceptable. As a general rule, the gaps shoul d
be no greater than 1.5 mmin width and the aggregate | ength of

gaps constitutes a small percentage of the overall length of the
seam
Conbustible material - Any material that does not neet the

nonconbustibility test criteria as set forth in 46 CFR 164. 009.

Conposite - Any conbination of distinct parts conbi ned by

physi cal nethods. Conposites are not necessarily conbustible
materials. For exanple steel facing on conpressed glass fiber
panel s is a non-conbustible conposite arrangenent for bul khead
panels. Approved insulation on a steel bul khead is a conposite
arrangenent. A conbustible conposite would be fiberglass with an
organi c resin binder such as pol yester or epoxy.

Conceal ed Space - The open area between interior joiner
construction and the structural bul kheads or decks. This does
not include spaces with specific designations under 46 CFR 72. 05-
10 such as voids or tanks. Conceal ed spaces are usually created
by standoffs or studs used to support the finished panels from
the structural barriers. Conceal ed spaces are not consi dered
separate spaces for classification purposes. To this end,
conceal ed spaces are part of already designated spaces.

Conti nuous B-Class ceiling - A ceiling assenbly which continues
across B-cl ass bul kheads. These ceilings termnate only at A-

Cl ass or B-class bul kheads which are of the same or higher rating
and whi ch extend deck to deck. A continuous B-Class ceiling is
used in lieu of extending B-C ass bul kheads from deck to deck in
certain accommbdati on or service areas. Proposals to use such
assenblies are reviewed by the MSC during plan review.

Deck covering - A material approved under 46 CFR 164.006 for the
pur pose of providing structural insulation for the deck. Deck
coverings are applied directly to the deck.

Deck overlays - Materials used for |eveling purposes prior to the
application of a deck surface finish. Deck overlays are not
specifically approved and may be conbustible if not greater than
1 cmin thickness.

12
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Deck surface finish - Materials such as wood fl ooring, vinyl
flooring or carpet that are used as the exposed finish for the
floor. Deck surface finishes may be applied over deck coverings
and deck overl ays.

Draft stop - Adivision installed in the conceal ed space between
ceilings and structural overheads or behind wall linings for the
pur pose of preventing or slowing fire and snoke spread.

Fi ber reinforced plastics (FRP) - A conposite of fibers woven or
arranged in a pattern or randomy distributed and hel d toget her
by a resin binder.

Fire endurance - The ability of a structure or conponent to

wi thstand the effects of fire and still be able to function as
desi gned. For exanple, a colum or |oad bearing structure wll
be capable of maintaining a load for as long as it can "endure"
the fire exposure.

Fire integrity - The ability to resist or prevent the passage of
flame or snoke or the transm ssion of heat. Fire integrity is
usual ly nmeasured in units of tinme such as mnutes or hours based
on the standard fire test (ASTM E-119). A rated bul khead (A-
class and B-class) has fire "integrity" for 30 and 60 m nutes
respectively.

Fire load - The anmount of conbustibles within a space. The fire
| oad is nmeasured by sunm ng the total nmass of the conbustibles
and dividing by the floor area. All conbustibles are counted in
the fire load including fire resistant materi al s.

Fire resistant materials - Atermfor materials which resist
ignition or flame spread. These materials nust pass specific
tests intended to prove their limted reaction to fire. However,
these materials are conbustible and will burn. "Fire resistant”
is synonynous with "fire retardant” and "low fl ame spread” for
the purpose of this circular but these ternms may have slightly
different definitions in SOLAS or the HSC Code.

Fire risk - This termapplies to the risk of ignition conbined
with the expected severity of the resulting fire. The termis
used in 46 CFR Subchapter K, in Coast Guard policy, and in SOLAS
to describe various groupings of spaces as "high fire-risk", "l ow
fire-risk", etc. The characteristics that determ ne the risk
include but are not limted to; fire |l oad, materi al
conbustibility, surface finish flanmmability, ignition hazards,
conpartment size, conpartnent use, etc.

Fl ashover - The phenonenon (of relatively short duration) which
transitions fire gromh from preflashover conditions to

postfl ashover fire conditions. This phenonenon is characterized
by a rapid increase in burning and snoke production conbined with
a rapid and substantial increase in conpartnent tenperatures.
Preventing this transition greatly increases the |ikelihood of
successfully containing the fire to the roomof origin.

13
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Furniture and furnishings - Al outfitting materials including
chairs, bars, tables, |anps, bookshel ves, draperies, decorations
(permanent or tenporary), etc. "Furniture and furnishings" do
not include interior surface finishes on decks, bul kheads, and
cei l i ngs.

d azing - Any glass that is used for windows. dd azing includes
gl ass that is strengthened, heat resistant, tenpered, |am nated,
or safety certified. Ceramcs are also being used in place of
gl ass because of greater fire resistance.

Heat sensitive material - A material which nelts, deconposes, or
| oses a significant percentage of its original strength when
exposed to a fire (heat source), normally represented by the
standard tine-tenperature curve. For A-class construction the
maxi mum exposure tenperature woul d be 925°C and for B-cl ass
construction this would be 821°C.

| ndependent testing | aboratory - A laboratory neeting 46 CFR
159. 010. Being independent is a prerequisite for being a Coast
Guard accepted |l aboratory. A list of accepted | aboratories can
be obtai ned from Commandant (G MSE-4).

Interior finish - The exposed coating or veneer used for
decorative purposes. Testing and approval includes the exposed
finish, internmediate materials, and application materials

i ncl udi ng adhesives used to apply the interior finish. Interior
finishes can be applied to ceilings, walls, and floors although
different requirenents may apply to different | ocations.

Joi ner construction - The non-structural partitions used to
subdi vi de conpartnents into |ivable and workabl e spaces.

Bul khead panels, ceilings, franes, and fasteners are the
conponents of joiner construction.

Junper duct - A short section of ducting fitted in a bul khead
with the only purpose being to allow air flow directly from one
space to another (through the division). Junper ducts may also
be nothing nore than a ventil ation opening in a bul khead.

Lam nated gl ass - d azing conposed of two or nore |ayers of gl ass
usual | y bonded together with an intervening |ayer of resilient
pl astic materi al.

Nonconbusti ble - Previously known as inconbustible. These
materials are defined in 46 CFR 164. 009.

Open deck - A deck that is open to the weather on one or nore
sides by a permanent opening. |If covered or partially covered,
any spot on the deck nust be less than 5 neters fromthe weather
openi ng.

Qperational fire load - Al materials such as napkins, plastic
cups, table clothes, and bar supplies. This includes electrical
and el ectroni c devices and machi nes such as conputers,

tel evisions, and slot machines. Operational itens are not
required to be of fire resistant nature (except slot nmachi ne
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foundati ons and casi ngs as described in section 2.10), but are
al ways included in the fire | oad.

Penetration - Any opening nmade in a bul khead or deck to permt
t he passage of piping, wiring, renote control mechani sm
ventilation ducting, etc.

Prefl ashover - The early stage of a fire characterized by a
relatively small flanme conpared to the size of the conpartnent.
In this stage of fire growmh, flanme spread occurs mainly from
contact with conbustibles. The roomgeonetry or ventilation has
little affect on the fire.

Postfl ashover - The late stage of a fire characterized by intense
heat and flame engulfing all of the conbustibles in the
conpartnent. This stage i s nbst dangerous to persons because of
the intense heat, flanme, and generation of snoke and toxic by-
products. It is in this stage that fire retardants and | ow fl ane
spread characteristics are no longer effective. It is also the
time period that barrier attack is presuned to occur.

Public space - As defined in 46 CFR 72.05-5, includes halls,

di ni ng roons, nessroons, |ounges, cafes, and other sim/lar spaces
normal |y accessible during the voyage. Public spaces are a
subset of accommopdati on spaces.

Rug - A small portion of carpet usually placed in front of doors
and not permanently fixed. Rugs need not neet the requirenents
for carpets if limted in size. As a general rule, the size
should be imted to the wwdth of the door or opening and a

l ength of 2 neters.

Safety areas - As defined by 46 CFR 72.05-5, includes control
stations, passenger and crew stairway and el evator encl osures and
comuni cating corridors, and open decks and encl osed pronenades
in way of |ifeboat enbarkation or |lowering positions. Safety
areas also include qualified refuge areas (QRA'S).

Safety glass - dass that has a high inpact resistance and is

hi ghly tenpered. Safety glass protects people against injury by
fracturing into many small, blunt pieces instead of |arge sharp
slivers. Safety glass may or may not performwell under fire
condi ti ons.
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Standard fire test - Atest to
determ ne the fire endurance and
integrity of a barrier assenbly.
Figure 1.1 shows the time- T
tenperature curve used in the
fire test as described in ASTM E-
119. The International Standards
Organi zation (1 SO and SOLAS
version of the tinme-tenperature
curve (I MO Resolution A 754(18))
are simlar. The criteria for
classification are given in 46
CFR 72. 05, SOLAS Chapter I1-2,
and the | MO FTP Code.

B

g8 8 8 8

Temperature (C)
—_

g8 &8 8

 —

e —

Stepped main vertical zone -

St eps occur when the main
vertical zone bul khead on one
deck is at a distance fore or aft
of the main vertical zone

bul khead on the deck above or
below it. The deck area between 0 15 <Y 45 60 s
t he two bul kheads nust be of Time (minutes)

simlar integrity so as to forma
continuous barrier representing STANDARD FI RETEST
the approximate | ocation of the FIGURE 11
mai n vertical zone boundary.

8

8

Structure - The structure includes |oad bearing nenbers such as
the hull, superstructure, fram ng and supports, interior

bul kheads, tank and cargo space divisions and partitions,

machi nery foundati ons and equi pnent foundations, and non-I oad
beari ng nenbers such as insulation, w ndows, doors, ceilings, and
linings. The structure does not include machinery, electrical
equi pnent, piping, furnishings, finishes, or decorations.
Structural conponents are required to be steel or equival ent

mat eri al or non-conbustible unless specific permssion is given
ot herwi se. Non-structural conponents often have restrictions on
flammability.

Structural fire protection (SFP) - The use of passive nethods
such as insulation on decks and bul kheads to reduce the spread of
fire and protect the ship, its cargo, and its occupants fromthe
damage caused by the fire or its products of conbustion. SFP
includes low fire loading, fire restricting materials, fire
danpers, fire doors, bul kheads, decks, etc. It does not include
active systens such as detectors, sprinklers, water mst, CO»p
systens, etc.

Tenpered glass - G ass that is specially heat treated or
chemcally treated for the purpose of increasing strength and
that if cut or damaged after treatment will fracture into smal
pi eces.

Tight fitting - An arrangenent that is expected to stop the
passage of flame and snoke. This is consistent wth A-class
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construction. Wth respect to joints and fittings, this involves
connections in direct contact which are wel ded or bolted fl anges
maki ng use of a gasket with no gaps as m ght be detected with a
feel er gauge or by shining a light fromthe opposite side. Heavy
coatings of paint or other readily ignitable materials shall not
be used in such fittings for the purpose of passing the |ight
test or preventing passage of a feeler guage.

Trunk - A vertical shaft or duct for the passage of pipes, wres,
or other devices, including persons. Trunks are usually enclosed
and extend through nore than one deck.

Wre inserted glass - dass with reinforcing wires cast into it
to provide greater integrity during a fire exposure by preventing
the glass frombreaking into separate pieces and falling out of

pl ace.

1.4 Applicable Coast Guard Regul ations
Ref: Title 46, Code of Federal Regul ations (46 CFR)

The requirenents for structural fire protection aboard nerchant
vessels are contained in Title 46 of the Code of Federal

Regul ations (46 CFR). Title 46 is divided into severa
subchapters, each dealing with a specific type of vessel or
speci fic aspects of construction. These subchapters may be

pur chased from

Superi nt endent of Docunents
U.S. Governnent Printing Ofice
Washi ngton, D.C.

The applicable sections are as foll ows:

Uni nspect ed Vessel s (Subchapter C) 46 CFR Parts 24-26
Tank Vessel s (Subchapter D) 46 CFR Parts 30-40
Passenger Vessel s (Subchapter H) 46 CFR Parts 70-89

Cargo and M scel | aneous Vessels (Sub. 1) 46 CFR Parts 90- 106
Mobile Offshore Drilling Units (Sub. |-A) 46 CFR Parts 107-109

Smal | Passenger Vessel s (Subchapter K) 46 CFR Parts 114-122
Equi prrent, Construction, Materials (Sub. Q 46 CFR Parts 159-165
Nauti cal School s (Subchapter R) 46 CFR Parts 166-169
Smal | Passenger Vessels (Subchapter T) 46 CFR Parts 175-187
Cceanogr aphi ¢ Vessel s (Subchapter U) 46 CFR Parts 188-196

1.5 Type Approval Under 46 CFR 164
Ref: 46 CFR 159, 164

17
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Materials requiring specific Coast Guard approval shall be tested
in accordance with 46 CFR Subchapter Q Al correspondence and
requests for Coast Guard approval shall be directed to:

Commandant (G MSE-4)
U. S. Coast Guard
2100 2™ St. S.W
Washi ngton, DC
20593- 0001

The Coast CGuard does not actually test materials or systens but
rather specifies the required test and m ni num performance. The
test report should include photographs of the test assenbly,
design details, report on the occurrence of danage, etc. as
outlined in 159.005-11

The testing is perfornmed by an i ndependent |aboratory which is
"accepted” by the Coast Guard. It is Coast CGuard policy to
formally accept and |ist specific |aboratories for testing
products to neet Coast CGuard requirenents.

Commandant (G MSE-4) should be contacted if there is any question
as to the requirenents prior to subm ssion for approval of any
material or questions concerning |ab acceptance. Coast CGuard
policy on test reports and | aboratory acceptance is outlined in
46 CFR 159.

On occasion, test reports will be reviewed from non-accepted
labs. It is required that the submitter obtain prior agreenent
with the Coast Guard before contracting with an i ndependent non-
accepted | aboratory to determ ne the requirenents for subm ssion.
One requirenment is usually that the testing nmust be wi tnessed by
a Coast Guard representative.

There are nmany | aboratories which are not formally Coast CGuard
"accepted” which have marine testing experience and the ability
to acconplish such testing. This nmay include foreign | abs used
for testing materials under the | MO requirenents when such | abs
are accepted by their respective Adm nistrations.

Mat erials which are approved under 46 CFR Subchapter Q are |isted
i n Commandant Instruction ML6714. 3(series), "Equipnent Lists"
which is available to the public through the U S. Governnent
Printing Ofice.

1.6 Relationship to International Regul ations
Ref: SOLAS 74 Amended to 1994, | MO FTP Code

Thi s docunent is specifically intended to clarify the structural

fire protection requirenments as outlined in 46 CFR as applicable
to U.S. certificated vessels.
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SOLAS certificated vessels (U S. flag international service)
shoul d foll ow t he gui dance of SOLAS Chapter 11-2 for SFP
arrangenents and not 46 CFR  For the purpose of "type approval s"
under SOLAS, the Fire Test Procedures (FTP) Code is the guiding
docunent. The approval process, as outlined in paragraph 5 of
the FTP Code, shall be inplenented by the United States under 46
CFR 159. Appropriate inspection notes should be nade to ensure
the details of conpliance are properly docunented in case the
vessel later applies for a CO.

As with any regul atory docunent, clarification or interpretation
of SOLAS is sonetines needed. This usually occurs when the text
of SOLAS | eaves sone requirenent "to the satisfaction of the

Adm nistration"”. In this case, clarification or interpretation
by the United States (or its representative under such prograns
as ACP, etc.) will be done using guidance from | MO Resol utions,
Circulars, Codes, and formal interpretations as devel oped by the
Organi zation. |If these | MO docunents provide insufficient

gui dance then the SFP requirenents in 46 CFR or this circular may
be used. Figure 1.2 graphically presents the relationship of
this docunment to the application of fire protection regul ations
to nerchant vessels.
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APPLICATION OF SFP REQUIREMENTS TO MERCHANT VESSELS

mandatory
requirements

primary
interpretation
if needed

additional **
interpretation
if needed

USflag(COl) USflag(SOLAS) foreignflag

thiscircular MO formal IMOformal
on SFP interpretations interpretations

¢ |

U S interpretations flag state
interpretations

v

this circular
on SFP 46 CFR

|

thiscircular

** U.S regulations and policies regarding SFP are normally not needed
when applying SOLAS except when SOLAS leaves the technical details
to the flag state and the U.S isthe flag state orthe flag state defers
the technical detailsto the U.S as port state.

APPLICATION OF STRUCTURAL FIRE PROTECTION

FIGURE 1.2
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SUBJECT REFERENCE NOTES ON TEST CRITERIA

B-CLASS CONSTRUCTION

DRAFT STOPS 46 CFR72.05 - T
10 (h) (minimum B-0) PLACED AT
15m INTERVALS IN CONCEALED
SPACES
PAINT AND 46 CFR72.03 -
OlIL LOCKER 15(a) TYPE 9 SPACES

CONSTRUCTION

HULL,

SUPER STRUCTURE, ig(g)FR72'05_ STEEL OR EQUIVALENT
AND BULKHEAD MATERIAL

CONSTRUCTION

INTERI OR BULKHEAD 46 CER 72.05 - 10 A/B-CLASS CONSTRUCTION
CONSTRUCTION (d) - (g) REQUIREMENTS AND FIRE
AND COMPARTMENT RESI STANCE BASED ON
DIVISIONS ASTM E-119

SFP REQUIREMENTS FOR PASSENGER VESSELS (SUB H)

TABLE 11 (CONT.)
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SUBJECT

REFERENCE

NOTES ON TEST CRITERIA

STAIRWAY AND
STAIRTOWER
CONSTRUCTION

46 CFR72.05-20

46 CFR 72.05-
55(c)

RESTRICTED USE OF
FURNISHINGS AND
INTERI OR FINISHES ARE
REQUIRED IN TYPE

2 SPACES

DECK COVERINGS

46 CFR72.05-10
PARAGRAPHS
(n) THROUGH (q)

164.006 APPROVAL

DECK OVERLAYS
AND

SURFACE FINISHES
INCLUDING RUGS
AND CARPETS

16 CFR 1630
46 CFR72.05-
55(a)(4)

46 CFR72.05-
10(n)-(a)

ASTM E-84 OR SOLAS RES. A.653(16)
MAY BE APPLICABLE

16 CFR 1630 “PILL TEST” SHALL ALWAYS
BE APPLICABLE AS A MI NI MUM

SFP REQUIREMENTS FOR PASSENGER VESSELS

TABLE 11 (CONT.)
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TEST CRITERI A NOTES ON TEST CRTERIA
FURNACE TEMP RISE MAX 50° C
46 CFR 0
164.009 SURFACE TEMP RI SE MAX 50 C NONCOMBUSTIBILITY TEST
' USING TUBE FURNACE VERY
VISIBLE FLAMING LESS THAN SIMILAR TO THE SOLAS TEST
10 SECONDS TOTAL PROCEDURE.
MASS LOSS LESS THAN 50%
FRa-72 CLASS-A CRTERIA REQUI RED FOR ALL
PART 1632 2.5cm CHAR LENGTH MAX MATTRESSES INDEPENDENT
OF THE COAST GUARD
NON-1GNITION USING COTTON
REQUI REMENTS
FELT UNDERLAYMENT
UL 1056 CRITERIA DESCRIBED IN FULL SCALE FURNITURE TEST.
THE TEST STANDARD SAME AS CAL TB 133 AND
POSSIBLY OTHER STATE
STANDARDS
UL 108 FIRE DOOR TEST. |NCLUDES
CRITERIA DESCRIBED IN HOSE STREAM TEST AS PART
THE TEST STANDARD OF U.L. APPROVAL

TEST CRITERIA
TABLE 1.2 (CONT.)
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TEST CRITERI A NOTES ON TEST CRITERIA

ASTM CRITICAL RADIANT FLUX RADIANT PANEL TEST

E-648 AT EXTINGUISHMENT FOR FLOOR COVERINGS

FOR OF 0.8 watts/sg.cm MINIMUM SMALL SCALE SAMPLES

CARPETS
CRITERIA ESTABLISHED

CAL SCREENI NG TEST METHOD FOR

B 117 IN STANDARD WHICH

- FOR FOAM FILLING COMPONENTS

INCLUDES SEVERAL
ACCEPTABLE OPTI ONS OF FURNISHINGS

CAL CRITERIA ESTABLISHED FULL SCALE FURNITURE TEST

TB-133 IN STANDARD WHICH SAME AS UL 1056 AND POSSIBLY
IN CLUDES SEVERAL OTHER STATE STANDARDS
ACCEPTABLE OPTI ONS

CAL CRITERIA ESTABLISHED IN FULL SCALE MATTRESS

TB129 THE STANDARD COMBUSTIBILITY TEST

USING AN OPEN FLAME
IGNITION SOURCE

TEST CRITERIA

TABLE 12 (CONT.)
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TEST CRITERIA NOTES ON TEST CRITERIA
MATTRESS FLAMMABILITY
UL 1895 CRITERI A DESCRI BED TEST. CONSIDERED TO BE A
IN THE TEST RELATIVELY DIFFICULT TEST
STANDARD BECAUSE OF THE SEVERE
I GNI TI ON SOURCE
CRITERIA DESCRI BED
ALL IMO SEE THE IMO FIRE TEST
FI RE IN THE APPLI CABLE
TESTS PROCEDURES CODE FOR
I MO RESOLUTION
MORE DETAI L
OR THE TEXT OF SOLAS
CAL CRITERI A DESCRI BED SAME AS 16 CFR1632(FF4-72
TB-106 IN THE TEST
STANDARD
ASTM SEE IMO RES. A.653(16) THISTEST IS THE U.S. VERSI ON OF
E-1317 FOR PASS/FAIL CRITERIA THE IMO TEST STANDARD.

TEST CRITERIA

TABLE 12 (CONT.)
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TEST CRITERI A NOTES ON TEST CRITERIA
ASTM MAXIMUM FLAME SPREAD OF IMPINGING FLAME, SMALL SCALE
10mm
D. 635 TEST FOR SURFACE
FLAMMABILITY
SELF EXTINGUISHMENT IN
AND COMBUSTIBILITY. SEE
UNDER 50 SECONDS 46 CER £6.60. 25
ASTM SAME CRITERIA USED FOR FULL SCALE FIRE TEST OF
c 14 BULKHEADS BULKHEAD PENETRATIONS
SPECIFIC OPTICAL
ASTME-662 DENSITY (Dm) SMOKE DENSITY TEST SIMILAR
FOR (CORRECTED MAX. AVG. FLAMING
CARPETS MODE AND NONFLAMI NG MODE) TO THE METHOD ADOPTED BY
MUST BE LESS THAN 450. MO
UL 1479 ‘B AND “T' RATING FULL SCALE FIRE TEST FOR

CRITERIA
LISTED IN THE STANDARD

BULKHEAD PENETRATIONS
SIMILAR TO ASTM E-814

TEST CRITERIA

TABLEL12 (CONT.)
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TEST CRITERIA NOTES ON TEST CRITERIA
NFPA

701 CRITERIA ESTABLISHED IN SMALL SCALE TEST PROCEDURE
TEST THE STAND ARE INCLUDING REPRESENTING SMALL FLAME
METHOD WASHING REQUI REMENT IGNITION SOURCES
#1

NFPA

701 CRITERIA ESTABLISHED IN LARGE SCALE TEST PROCEDURE
TEST THE STANDARD INCLUDING PROVIDES A MORE SEVERE

WASHI NG REQUI REMENT FI RE EXPOSURE

METHOD

#2
ASTM USE CRITERI A FROM
s TABLEL AND 2 A STANDARD SPECIFICATION

INCLUDING FLAME

FOR LOCK STRIP GASKET

PROPOGATION TEST USING MATERI AL
ASTM C-1166

TEST CRITERIA

TABLE 12 (CONT.)

CHAPTER 2 NMATERI ALS OF CONSTRUCTI ON
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2.1 Nonconbustible Materials
Ref: 46 CFR 164. 009
Test | MO Res A 472(XI1)

The test nmethod in 46 CFR 164.009 is intended to classify
material s as "nonconbusti bl e" through the use of specific
performance criteria. These performance criteria are considered
characteristic of materials that wll not contribute to the fire
but in fact actually do allow a very |imted anount of
combusti on.

The performance criteria in 46 CFR 164. 009 include a maxi mum
tenperature rise, flamng conditions, and a percent nmass | o0ss as
fol |l ows:

No nmore than 50°C furnace tenperature rise (above 750°C)
No nor e t han 50°C speci men surface tenperature rise(above
750°C)

No nore than 10 seconds total duration of flamng

No nore than 50% wei ght | oss

Pw NE

This test is stringent and thus "low fl ame spread” and "fire
resistant” materials will alnost certainly not pass this test and
could not qualify as "nonconbustible".

The following naterials are considered as inherently
nonconbusti bl e and thus no tests are required and no specific
approval is necessary.

1. dass, clay, ceramcs or uncoated glass fiber.

2. All netals except nmagnesi um or nmagnesi um al | oys.

3. Portland cenent, gypsum concrete with aggregates of only
sand, gravel, vermculite, silica, perlite, or pum ce.

4. Wven or knitted glass fabric containing not nore than 2.5
percent |ubricant by nass.

Met al s, under sonme conditions, such as reduced iron or finely
powdered netals will conbust and do present a fire hazard. But
since these materials in this formare not structural materials
but rather cargo, they are beyond the scope of this circular.

Sonme materials which are subject to evaporation of water wl|
fail the nonconmbustibility test on the basis of weight |oss.

Thi s physi cal phenonena of water evaporation is not indicative of
conmbustion and such materials my be accepted on a case-by-case
basi s.

Conposite materials nay be tested as conmponents. A conponent is
considered as a nechanically separable part. It is not
appropriate to separate honogeneous or heterogeneous chem cal or
physi cal m xtures for the purpose of elimnating conbustible
nass.
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The result of the testing is pass/fail and the material is
| abel ed as nonconbusti bl e or conbustible. The I MO test procedure
in Resolution A 472(XlI1) as described in the Fire Test Procedures
Code (Annex 1, Part 1) is essentially identical in performance
and wil|l be accepted as neeting the requirenents of 46 CFR
164. 009.

2.2 Steel or Equivalent Material
Ref: 46 CFR 32.57-10, 72.05-5(i), 72.05-10(a), 92.07-10,
116. 300, 177.300

Wth the exceptions outlined in Chapter 5 of this circular, a
ship’s hull, superstructure, structural bul kheads, decks, and
deck houses shall be constructed of steel or equivalent material.
It should be noted that 46 CFR 72.05-5(i) uses the term
"equivalent netal" but the intent is not to specifically require
the use of nmetal. Thus the termused in SCLAS Regul ation I1-

2/ 23-1 "equivalent material"™ is nore appropriate.

A material is defined as "equivalent"” based on the interpretation
of what properties of steel are inportant to structural integrity
inafire condition. The IMOinterpretation is identical to U'S
policy and includes:

(1) NON-COMBUSTIBILITY: The material shall be nonconbustible in
accordance with 46 CFR 164.009 or I MO Res. A 472(XI1).

(2) |INTEGRITY AGAI NST THE PASSAGE OF FLAME OR SMXKE: Wen
equi valent materials are used in the construction of a rated
barrier, the assenbly shall be tested to ASTM E-119 or | MO Res.
A. 754(18).

(3) SMOXE AND TOXICITY: The material shall be tested to the I MO
Standard for Measuring Snoke and Toxic Products of Conbustion in
accordance with the Fire Test Procedures Code. Appropriate U S.
test procedures could be used in substitution of the MO tests
for snmoke/toxicity as determ ned by Commandant.

(4) STRUCTURAL I NTEGRITY: The material shall not be heat
sensitive based on its nechanical properties or it should be

i nsul ated accordingly. For structures using equival ent
materials, the assenbly shall be constructed so as to be capabl e
of withstanding the applied |oads during and at the end of a fire
(when | oad bearing) in accordance with the I MO test procedure for
determ ning structural properties. This procedure essentially
involves first determining the transition (critical) tenperature
of the material and then protecting the material (usually with
insulation) to ensure it does not reach that tenperature for the
desired duration.

Steel or equivalent materials are not approved by the Coast Guard
under 46 CFR Subchapter Q for inclusion in the Coast Guard
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Equi pnrent List. These materials are approved on a case-specific
basi s by Commandant (G MSE-4).

2.3 Heat Sensitive Materi al
Ref: Standard tinme-tenperature curve
Test ASTM E- 119

Testing of structures and structural conponents in the standard
fire test has shown that materials which nelt or significantly
degrade under the subjected tenperatures will cause the structure
to fail prematurely and thus not neet the required perfornmance.
Based on this experience, the Coast GQuard defines a heat
sensitive material as one that nelts or significantly degrades at
or bel ow 925°C for A-class construction and 821°C for B-cl ass
construction. There are no such limtations for C-class
construction because this classification does not require any
performance in the standard fire test.

The nelting point of an alloy is taken as the solidus nelting
point. Materials nmay significantly degrade well below this
tenperature even under their own weight with no external | oads
applied. For exanple, tests have shown that brass fittings
(brass with a solidus nelting tenperature of about 990°C) will
degrade and fail after about 15 mnutes in the standard fire
test. Therefore, although brass has a nelting point above 925°C,
Its degradation at much | ower tenperatures would make it heat
sensitive in nost applications.

The definition of heat sensitive material technically includes
conbustible materi al because such material s degrade when
subjected to the standard fire test. However, because of
additional limtations on the use of conbustible materials, the
regulations tend to differentiate between "conbusti ble" materials
and "heat sensitive" (nonconbustible) materials.

Some materials may degrade at tenperatures significantly bel ow
their ignition tenperature or nelting tenperature when the
exposure is over a long period of tinme. Pyrophoric nmaterials
such as wood nmay physically and chem cally deconpose at
tenperatures around 100°C under certain conditions. There are
many exanples of wood materials charring from prol onged exposure
to a nearby diesel exhaust pipe. Due consideration should be
given to this phenonena.

Because of the perfornmance required of structures and structural
conponents; including divisions and penetrations for doors,

w ndows, cables, ventilation ducting, piping, and rel ated
conponents including val ves, danpers, cable hangers, pipe or
ducting hangers, braces, flanges, etc., heat sensitive materials
are usually prohibited in construction because such materials or
arrangenents wi Il unacceptably degrade system performnmance.
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However, nmany conpensatory actions may be taken to inprove
performance of these materials. The first step is to determ ne
the critical tenperature at which the material will nelt or
degrade significantly. The next step is to insulate the materi al
to ensure the material does not reach that critical tenperature
during exposure to the standard fire test for the appropriate
| ength of tine.

For exanple, where plastic piping penetrates a bul khead, it may
be covered by approved insulation for a distance out fromthe
division to ensure it remains intact in the penetration device
during a fire exposure. Wen there is no prescriptively stated
alternative in the regul ations, the designer is responsible for
testing and proving perfornance.

2.4 Fire Resistant Materials
Ref: 46 CFR 72.05-55, 116.423
Test UL 1056, I MO Res A 653(16), NFPA 701

Fire resistant materials, also knowmn as "fire retardant” or "l ow
fl ame spread", are conbustible but they are relatively resistant
toignition and surface flanme spread. This characteristic is
associated with the initial phase of fire growh and such
performance is, in general, not of relevant concern in fully
involved fires because the heat flux created during post

fl ashover conditions will overpower fire retardants causi ng such
materials to burn vigorously. For this reason, the use of fire
resistant materials is not by itself reason enough to relax fire
| oad restrictions or other applications of active and passive
fire protection systens.

Fire resistance is normally achieved through the use of specific
materials or the addition of fire retardants. The perfornmance of
these materials is proven by various test methods dependi ng on
the material, arrangenent, or application. The requirenent for
fire resistance is described in 46 CFR (including 72.05-55) and
in portions of this circular (including sections 2.7, 2.9, 2.10).
Fire resistance testing nay be applied to conponent materials
such as fabrics or foammaterials or to entire products such as a
chair or couch

Al t hough this section discusses generally "what" fire resistant
materials are, it does not discuss "when" they are required.
Specific requirenents are found in 46 CFR and this docunent and
are often applied to furnishings, finishes, cable insulation,

pl astic pipe, etc.

When there is no specific Coast Guard approval series (46 CFR 164
or equival ent issued by Commandant) for these materials,
acceptance of these materials may be done by Commandi ng O ficer,
Marine Safety Center, or by the local Oficer in Charge, Marine

| nspection upon review of test results or docunmentation.
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Factory Added Fire Retardants:

In sonme cases fire resistance is achieved by the application of
fire retardant chem cals which are applied to products so that
they will pass certain flanmability tests. Wen these products
are added to the material at the factory during the production
process then it is assuned the manufacturer of the product
understands the effective life span and limtations of such
chem cals (passing this information on to the consuner). These
new products are tested accordingly and docunentati on submtted
during plan review. No further action is necessary by the Coast
Guard inspector to ensure effectiveness of the fire retardant
after normal wear and weat heri ng.

However, obvi ous damage to fire bl ockers fromripped fabric
exposi ng foans or oil soaking of materials nmay be grounds for
renmoval or repair. This determ nation should be nade based on
how speci fic damage affects specific fire resisting nechani sns.

Cust oner Added Fire Retardants:

The practice of adding chemical fire retardants by the shipyard
or owner/operator of the vessel is highly discouraged. This is
because the owner/operator has no experience or technical

knowl edge as to the Iimtation of the product. Many of these
products are sold in the formof aerosol sprays and consi stency
of application and resulting performance is a problem

The practice of a shipyard/ contractor/owner using conmercially
avai lable fire retardants specifically for the purpose of
qual i fying that product as neeting the requirenents of 46 CFR is
prohi bi t ed.

2.5 Structural I|nsulation
Ref: 46 CFR 164. 007
Test ASTM E-119, | MO Res A 754(18)

Structural insulation nmust neet the criteria in 46 CFR 164. 007
and shoul d be applied in accordance with sections 3.2 and 3.5 of
this circular. The primary focus of 46 CFR 164.007 is the
determ nation of the thickness required to provide specific
thermal performance. It should be noted that this approach is
based on the use of steel construction and is presuned to be
applicable to other materials such as al um numor FRP

Det erm ni ng | nsul ati on Thi ckness:

The required insulation thickness is determned using a fire test
in a manner described in 46 CFR 164.007. The procedure invol ves
mounting a sanple on a steel plate and exposing the sanple to

tenperatures as described in the standard fire test (ASTM E-119).
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The average tenperature rise (above anbient) on the unexposed
side of the plate nust not exceed 140°C at the end of 60 minutes
nor shall the tenperature at any one point, including any
through-nmetal lic connection, rise nore than 180°C above anbient.

The results of this test will provide the thickness needed to
maintain the thermal criteria for 60 mnutes. This thickness for
a specific insulation material is ternmed "S'. Wen insulation is
applied to a bul khead, the bul khead has thermal integrity for a
certain period of tine against tenperature rise and this tine is
termed the "T-rating" of the bul khead. For exanple, a bul khead
with insulation of thickness "S" has a "T" rating of 60 m nutes.
A bul khead of insulation thickness .75(S) has a "T" rating of 30
m nutes. The correlation between insulation thickness and "T-
rating" is discussed bel ow.

Theory:

In theory, the tine it takes under non-steady state conditions
for the tenperature on the unexposed surface to rise to a
predeterm ned | evel (when a constant heat flux is applied from
the fire side) is a function of the material thickness, therm
inertia, and the tenperature differential between the interior
and exterior surfaces. Because it is a non-steady state
condition, the tenperature rise on the unexposed side, as a
function of time, is not linear. The non-steady state condition
is further conplicated by the standard fire test because the
time-tenperature curve projects a non-constant heat flux to the
bul khead surface. For these reasons, the thickness of insulation
required to maintain the tenperature rise criteria for various
time periods such as 15 or 30 minutes cannot be derived from
linear ratios of the value of "S" based on 60 minutes. For
exanpl e, one-half of "S" does not provide one-half of 60 m nutes
of protection.

Some research has been done by the Coast Guard using steel and by
SNAME using alumnumto determne the thermal integrity of
various insulation thickness’, assum ng a honobgeneous insul ation
material. The duration of thermal integrity was found to be a
function of the insulation density multiplied by the thickness
rai sed to the second power.

The Coast Guard assunes that steel is not affected by the fire
and thus it does not matter which side is insulated. Research
has proven otherwi se and in fact the side insul ated does affect
the performance of the barrier with respect to the tenperature
rise criteria. SOLAS does address this issue and the result w |
be a different SOLAS rating "S" depending on the side insulated.
I nsul ation placed on the unexposed side (outside of the furnace)
does not work as well as insulation placed on the exposed side of
the structure. The SOLAS test procedure is tougher because it
requires the insulation to be placed on the unexposed side and
this will result in a greater thickness of insulation for the
sanme rating.
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Practi ce:

In sone cases, the local inspector will have access to the data
sheet which will specify the thickness required for tines |ess
than 60 m nutes. Oherw se, the thickness can be conservatively
estimated as (.75)S for 30 mnutes and (.5)S for 15 m nutes.

Conposite |layers of insulation should be tested as a system
because adding fractions of "S" fromvarious materials nay not
produce an accurate result. As a general rule, (.5)S of one

material plus (.5)S of another material will equal (1)S total,
keeping in mnd that (.5)S of one material nmay not be the sane
thi ckness as (.5)S of another material. This approxinmation is

based on the fact that one-di nensional heat transfer can be
nodel ed as el ectrical resistance in series independent of the
non-linearity of the heat transfer equation. This approach is
consi dered conservative because it does not account for contact
resi stance between | ayers.

Figures 3.2(a)-(e) and 3.3(a)-(d) give approved conposite
arrangenents that do not require testing. These figures can be
found at the end of Chapter 3. Sections 3.2 through 3.7 provide
nore detail on insulation arrangenents of bul kheads, decks, and
fittings.

When necessary, the local OCM can check with the nmanufacturer or
t he Coast Guard Equi pnent List for docunentation on a specific
product. Comrmandant (G MSE-4) is responsible for approval s under
46 CFR 164.007. This docunentation should include;

- Nane of product

- Name of manufacturer

- The 164 series approval nunber specific to the product

- The type of material such as sprayed fiber or m neral wool

- Density of the materi al

- Thickness "S" as required for 60 minutes or other tinmes as nay
be designated on the approval sheet.

Mechani cal Attachnment of | nsul ation

The application of approved structural insulation should be in a
manner that can wi thstand the normal novenent of the vessel, the
normal wear associated with the use, and the heat effects of a
fire during which it is intended to protect the structure. The
nost conmon net hod of application of insulation to steel

bul kheads has been with wel ded steel pins and clips. SNAVE
Technical Bulletin 2-21 (pg. 14) provides guidelines for
attaching insulation directly to al um num bul kheads. The spaci ng
and nethod of attachnent shall be as foll ows:

1. When bul khead assenblies are tested with insulation as is

done under 1 MO Res A 754(18), then the nethod of installation
shall be exactly as tested and approved.
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2. Wen insulation is tested under 46 CFR 164.007, then the
i nsul ation shall be installed according to the manufacturers
gui del i nes as approved by the Coast Cuard.

3. Wien the manufacturer does not specify a nethod of
installation approved by the Coast Guard, then nechanical
attachnment using wel ded steel pins and clips shall be used. The
pi ns shall be mnimum 3 mm di aneter and spaced .3 neters on
center in a square grid pattern. Steel clips shall be a m ni nrum
of 3 cmin dianeter. The use of channels for stiff insulation
boards or nunerous connectors with a wwre nesh to hold | oose
filled material should be discussed with the MSC during detali

pl an revi ew for approval.

O her Methods of Attaching | nsul ation:

O her nethods such as glue or resin binders shall be specifically
approved by Commandant after undergoi ng perfornmance-based testing
in the standard fire test. Desirable perfornmance for attaching
mechani sns i ncl ude;

1. Materials should be nonconbustible and | ow snoke generati on.
2. Materials should not be heat sensitive.

3. Connectors should mnimze direct heat transfer to the

bul khead.

Fi nal approval, of course, is based on the performance in the
furnace. QOher concerns that nust be addressed include
durability with respect to flexure, inpact, vibration, sagging,
and agi ng.

These requirenments for attaching structural insulation apply
whenever such insulation is used including bul kheads, decks,
beans, col umms, conceal ed spaces, and the interstitial space of
doors.

Application to Materials O her than Steel

The above di scussion about insulation is based on the performance
of steel plate. Steel is assuned to retain its strength and | oad
bearing capability during the standard fire test even when not
insulated. Oher materials such as alum num or fiberglass may
have core tenperature rise criteria that will require insulation
in addition to the thermal integrity requirenents. SNAVE TB 2-21
and the I MO procedures for steel or equivalent nmaterial provide a
good di scussion on this issue.

2.6 Oher Insulation Requirenents
Ref: 46 CFR 32.57-10(d)(7), 72.05-40, 116.430, 164.009,
164. 007
Test ASTM E- 119
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Any insulation (on inspected vessels other than Subchapter T)

that is not used for structural fire protection (i.e. used
instead for heat and confort or air conditioning) shall be
nonconbustible. Al materials incidental to this insulation

shal | al so be nonconbusti ble. The follow ng exceptions

appl y(even when permtted under the foll ow ng exceptions,the
application of conbustible insulation should be kept to a m ni mum
in accordance with 46 CFR 72.03-5(a), especially when the

material is particularly flammble):

1) Cable insulation shall be fire resistant as defined by the
requi renents of Subchapter J of 46 CFR which references the fire
test procedure in | EEE Standard 45 and the IEC. These standards
ensure limted conbustibility and resistance to flane spread.
There is no actual Iimt to the anmount of cabling that may be

pl aced in a conceal ed space.

2) Cold service piping including refrigeration and chill water
may use conbustible insulation but the surface shall be covered
by a non-conbustible or |ow fl ane spread coveri ng.

3) Conbustible insulation nay be used in cargo spaces. However,
whenever pol yurethane or other conbustible materials are
installed, it is recormended that a covering of thin (22 USSG
steel or other suitable nonconbustible material be installed over
the insulation. Such a covering should be stenciled with a
warning indicating that it protects the conbustible insulation
fromfire. Hot work precautions should al ways be taken as
described in chapter 8 of this circular.

4) In machinery spaces, Pipe and nachi nery insul ation and
| aggi ng may be conbustible. See section 6.19 for nore detail on
machi nery space insul ation

5) Refrigerated space insulation nmay include pol yurethane or

ot her conbusti bl e foam provided that the space is bounded by
appropriately classified barriers providing deck to deck and

bul khead to bul khead integrity. 1In other words, the thernal
insulation is contained within the refrigerated conpartnent. For
Cargo vessels, the boundaries shall be A-class construction. For
passenger vessels, the appropriate tables should be used to
determ ne the barrier construction. It is incorrect to assune
that refrigerated spaces are too cold to be a fire hazard.

Refri gerated spaces are consi dered storeroons (type 9 spaces) and
the barrier rating shall be acconplished with standard
construction and insul ation practices using nonconbusti bl e
construction and insul ati on approved under 164. 007 taking no
credit for the refrigeration insulation if it is not approved

i nsul ati on under 164.007. It would not be appropriate to use the
"R' rating of the polyurethane as credit toward achieving the
thermal integrity of the bul khead. Polyurethane insulation is
conmbusti ble and could very well be the primary fuel for the fire.
When used, the surfaces should be | agged or covered with thin
steel sheathing or a nonconbustible or |ow flane-spread materi al
to reduce the fire hazard within the conpartnent.
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6) Adhesives used to secure insulation and vapor barriers

agai nst the pipe or ductwork may be conbustible but shall not
fail early in a fire and shall be applied in limted quantities.
Conmbusti bl e adhesi ves or any conbustible materials shall not be
in direct contact with heat sources.

Vapor barriers should be used to protect the exposed surfaces of
i nsul ati on where flammabl e and conbustible |iquids or vapors are
present. |If vapor barriers are not used, the insulation could
becone oil soaked and woul d require i nmedi ate repl acenent.

2.7 Interior Finishes
Ref: 46 CFR 32.56-50, 72.05-15, 92.07-10(d), 108.143,
116. 422, 164. 012, SOLAS Regul ation |1-2/34
Test ASTM E- 1317, E-84, | MO Res. A 653(16)

An interior finish is defined in 46 CFR 164.012-5(a) as any
coating, overlay, or veneer except standard paint which is
applied for decorative or other purposes. It includes not only
the visible finish, but all material used in its conposition and
its application to the approved "bul khead panel " or
"nonconbusti bl e substrate”. Interior finishes are normally used
on the exposed surface of bul kheads, ceilings, and decks,

i ncl udi ng exposed surfaces in conceal ed spaces.

Approved interior finishes (46 CFR 164.012) are required on
nmer chant vessel s (except Subchapter C and T) in the follow ng
| ocati ons:

conceal ed spaces (in acconmpdation, service and safety areas)
corridors

stai rway encl osures

| ow ri sk accommobdati on spaces (type 8, 5 and 5A spaces)

Al'l other accommobdati on spaces, service spaces, and safety areas
may have conbusti bl e veneers not to exceed the requirenents of 46
CFR 72.05-15(b)-(c ) or 116.422 as di scussed bel ow.

Conbusti bl e Fi ni shes:

When conbustible finishes are permtted in accommbdati on spaces
on Subchapter H and K vessels, 46 CFR 72.05-15 and 116. 422
restrict their use on walls and ceilings to a thickness and total
volunme limtation.

The thickness restriction (2 nmm is applicable to the veneer used
on the flat surfaces. It is not appropriate to attenpt to
"average" the thickness of an interior finish to neet the

requi renent by | eaving sone bul kheads uncovered and using thicker
fini shes on other bul kheads.
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The total volume limtation (2.5 mmtinmes the total surface area
of the walls and ceiling) helps to account for nolding, trim and
decorations which are attached to the bul kheads or ceiling. This
nmol ding and trimcould not practically neet the thickness
limtation for veneers. Wen applying this total vol une
[imtation, the conbustible veneer nmust be included in the
cal cul ati on.

Conbusti bl e nolding, trim and decorations nust not perform any
structural function and shall not be used in corridors, stairway
encl osures or extend into conceal ed spaces and are not permtted
intype 5 or 5A spaces. Handrails in stairways shall be
nonconbusti bl e construction but may have approved finishes in
accordance with 72.05-20(n).

These limtations on thickness and vol unme do not apply to deck
surface finishes which are described in section 2.9.

The term "conbustible finish" (considered to be the opposite or
conplinment of "approved" surface finish) is alittle m sleading
since even approved finishes are conbustible. 46 CFR, however,
nmakes the differentiation between "approved" and "conbusti bl e"
which will suffice for the purpose of this docunent. Keep in
mnd that the only materials which are actually nonconbusti bl e
are those approved to 46 CFR 164. 009.

Approved Surface Finishes:

Approved surface finishes nust conply with 46 CFR 164.012 (or be
nonconbusti ble in accordance with 46 CFR 164.009) and may be
tested to any of the follow ng test procedures:

1) ASTM E-84 (20/10 for bul kheads/ceilings and 75/ 100 for
carpets and floor surface finishes), or

2) nmeet I MO Resolution A 653(16) in accordance with the FTP Code
(Part 5), which includes snoke testing in accordance with Part 2
of the Code. ASTM E-1317 may be used in place of | MO Resol ution
A. 653(16) using the sane pass/fail criteria.

When testing interior finishes, all layers and adhesives shoul d
be tested as a conposite and approval shall be based on the
tested configuration. The above tests are listed in Table 1.2
with some additional notes. Table 2.2 at the end of this chapter
sumari zes the requirenments for interior finishes on nmerchant
vessel s.

Ceiling light diffusers are also subject to the requirenments for
interior finishes. However, plastic ceiling light diffusers are
exenpt fromrestrictions if enclosed in a nmetal |ight fixture,
and if the total surface of the |light diffusers does not exceed
35% of the ceiling area in the space. Wen installed in
stairways, corridors, and control stations, this percentage shal
not exceed 25% of the total ceiling area.
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In the event that paint is used as a finish, the regul ations
permt alimted nunber of coats but specifically prohibits

hi ghly flammabl e and noxi ous fune produci ng paints. This

requi renent has not been clarified by defining "highly flammable"
but, in theory, the painted surface would performthe sane as
veneers or other surface finishes as may be required in 46 CFR
72.05-15 and 164.012. However, it is not considered a
significant problemwhen paint is applied directly to steel or

ot her nonconbusti bl e substrate and thus testing and docunentation
is not normally required for painted surfaces.

2.8 Deck coverings
Ref: 46 CFR 164. 006
Test ASTM E-119, IMO Res. A 687(17),

Deck coverings are used specifically for the purpose of
increasing the fire integrity (thermal) of steel or equival ent
mat erial for A-class or B-class construction. Deck coverings as
described in 46 CFR 164.006 are essentially structural

i nsul ation. Such deck coverings nmust be applied directly to the
deck. It is not acceptable to use any non-approved materials
bet ween the structural deck and the deck covering except for a
reasonabl e nunber of coats of priner.

Deck coverings are approved in accordance with 46 CFR 164. 006.
This test nethod contains three specific test criteria nanely;
limted organic (carbon) content, limted snoke generation, and
fire resistance and integrity. Although these requirenents are
not identical to the nonconmbustibility test, the resulting
performance is very close to nonconbustible. Therefore, it is
assunmed that the materials approved under 164.006 are
nonconbusti bl e when used in their intended purpose as a deck
covering and thus are precluded fromthe fire | oad cal cul ati ons.
Furthernore, any material neeting the requirenents of 46 CFR
164. 009 may be used as a deck covering but the fire resistance
and integrity test outlined in 46 CFR 164.006-4(c) is required to
determ ne the thickness "S" in the sane fashion that bul khead
insulation is approved for A-15, A-30, etc.

Mat eri al s approved under | MO Resolution A 687(17) as "primary
deck coverings" do not neet the requirenents of 46 CFR 164. 006
because the MO | ow fl ane spread requirenent does not
sufficiently limt the conbustibility of the material.

2.9 Deck Overlays and Surface Finishes
Ref: 46 CFR 32.57-10(d)(6), 72.05-10(n), 92.07-10(d)(6),
116. 423, 116. 425
Test ASTM E-84, E-648, E-662, | MO Res. A 653(16)
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Deck Overl ays:

Deck overl ays are used specifically for the purpose of |eveling
or creating a conpatible surface in preparation for the final
deck surface finish. Such materials nay be used over the
approved deck covering or applied directly to the deck when it is
of A-0 construction. Deck overlays are not intended to be used
to insulate the deck as an approved deck covering nor are they
intended to be exposed deck surface finishes.

For this reason, any nmaterial nmay be used as an overlay as |ong
as the conbi ned thickness of conbustibles that conprise the
overlay generally does not exceed 1 cm (but conbustible materials
Wil be included in the fire load). Oherwi se, the material used
for overlay should be nonconbustible. The thickness |imtation
may be wai ved by Commandant according to 46 CFR 72.05-10(n) or
may be exenpted in certain spaces according to 46 CFR 72. 05-

10(q) .

Deck Surface Finishes:

Deck surface finishes are the final (exposed) surface of the
deck. Exanples include carpet, wood flooring, vinyl tiles, etc.
Such finishes may be of any thickness regardl ess of space
designation but will be included in the fire |load if conbusti bl e.
In spaces requiring "fire resistant furnishings" including
corridors, stairways, type 5 or 5A spaces, the deck surface
finish shall nmeet the requirenments for |low flame spread and snoke
generation as outlined below for fire resistant carpet (the
"pill" test only applies to carpet).

It is possible under sonme conditions (A-0 construction) to have a
deck surface finish applied directly to the structural deck such
as carpet glued directly to steel plating. This practice is

di scouraged because of the rapid heat transm ssion through the
nmetal to the conmbustible glue and surface finish which could | ead
to excessive snoke generation or possible auto-ignition when a
fire is inpinging on the deck fromthe conpartnment bel ow.

Deck surface finishes in machinery spaces or spaces containing or
processing flammable |iquids should be limted to dielectric
vinyl floor coverings or rubber mats for electrical safety

pur poses or cleaning footwear when entering control stations or
wor k shops from adj acent machi nery areas.

Deck surface finishes as described in this circular are anal ogous
to "deck finish materials" defined in SOLAS and tested under | MO
Res. A 687(17) and A.653(16). WMaterials qualifying under these
SOLAS Resol utions are acceptable for U S. certificated vessels.
See the FTP Code for further details of SOLAS requirenents.

Car pet s:
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Al U 'S nmde carpets nust neet the Consumer Product Safety

Comm ssion's nethenamne pill test (16 CFR 1630). Foreign-mde
carpets nust therefore show conpliance with this specification as
well. This requirenment applies to all carpets in all spaces as a

m ni mum r equi r enent .

On passenger vessels, "fire resistant” carpeting is required in
spaces which require fire resistant furniture and furnishings and
approved interior finishes. To be considered "fire resistant”
the carpet nust neet one of the following 4 options; which are in
addition to the "pill test" nentioned above:

1) Consist of 100% wool (no additional testing required)

2) Tested to ASTME-84 with a flanme spread rating not to exceed
75 and a snoke devel oped rating not to exceed 100

3) Tested to ASTM E-648 with a critical radiant flux not |ess
than 0.8 watts/cn?, and meet ASTM E-662 with a speci fic optical
density not to exceed 450 in both flam ng and non-fl am ng nodes.

4) Meet | MO Resol ution A 653(16) in accordance with the FTP Code
(Part 5), which includes snoke testing in accordance with Part 2
of the Code.

Any pads or underlaynents nay be tested with the carpet or
separately. |If tested separately, carpets and pads nust neet the
sane criteria.

Carpet is permtted to extend 10 cmup the bul khead fromthe deck
or conbustible cove nolding my be used as part of the

fl oori ng/ carpet assenbly. Carpet shall not extend under any door
in A-class or B-class divisions but may be placed on stairs
including the riser portion.

The use of wood carpet strips is acceptable for securing the
carpet to the floor in which case the carpet strips and paddi ng
are considered a deck overlay. The carpet, underlaynent, wood
strips, and cove nolding, if conmbustible, shall be included in
t he necessary fire | oad cal cul ati ons.

Vi nyl or Whod Fl oori ng:

These materials are commonly used as a deck surface finish in
accomodat i on spaces. As noted above, there are no thickness
[imtations but when fire resistant furniture and furnishings and
approved finishes are required, the vinyl or wood deck surface
finish shall neet the flame and snoke criteria stated above for
car pet s.
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Testing of Materials:

For deck overlays and deck surface finishes, testing may be done
for individual conponents or as a conposite in the arrangenent

i ntended for actual installation. |f tested individually, each
conponent shall neet the sane criteria.

Figure 2.1 shows a detail of the relationship between deck
coverings, overlays, and deck surface finishes.

2.10 Furniture and Furni shings
Ref: 46 CFR 72.05-55, 116.423
Test UL 1056, CAL TB 133, I MO Res A 688(17)

Not all conpartnents require fire resistant furniture and

furni shings and when they are required, not all of the

requi renents are the same. This section describes the specific
requirenents for fire resistant furniture and furnishings and
outlines when they are required.

Fire Resistant Furniture and Furni shings:

1. Case furniture shall conply with 72.05-55(a)(1). This

i ncl udes sl ot machi ne foundations and sl ot machi ne franmes and
casi ngs which shall be nonconbustible construction. Approved
finishes under 46 CFR 164.012 may be used on any of the surfaces
of the case furniture. One exception for approved finishes is
the top (wet) surface of vanities in bathroons as discussed in
section 6.13.

2. Free standing furniture such as chairs, tables, and sofas
must have franmes of nonconbustible materials in accordance with

DECK OVERLAY

DECK SURFACE FINISH 164.006

\ DECK

COVERING

/

JL =L 5 | E |
P

DECK COVERING/OVERLAY /FINISH
FIGURE 2.1

STEEL DEC K

72.05-55(a)(2). The frame is generally defined as the conmponent
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whi ch provide structural support. The original type of chairs
envi sioned by the regulations consisted of a steel frane with a
bott om cushi on and a back cushion. The materials formng the
cushi on backi ng can be conbustible (in type 5 spaces) such as
pl ywood or fiberglass. Sonme newer designs provide seating which
is of nmodul ar or wap-around construction. Chairs of this type
consi st of a nolded plastic back or bottomintegral with the
|l egs. Furniture of such design does not conply with the intent
of the regul ations and should be tested as descri bed bel ow.
Tabl es wth a nonconbustible frame have no restriction on the
top. For exanple, ganbling tables nmay have a plywood top with a
felt surface.

3. Uphol stery and paddi ng (foam cushions) when required to be
fire resistant shall be tested as follows. The fabric shall be
tested in accordance with NFPA 701 (1996 Edition, see Chapter 1
of the standard for applicability of test procedures to various
materials or layers). Washing, dry-cleaning, or weathering

requi renents are required prior to testing as outlined in NFPA
701. The choice of which procedure to use should be nmade based
on the nost likely use of the fabric. Foans shall be tested as
i ndi vi dual conponents using California (Cal) TB 117 (using the
pass/fail criteria listed in the standard). Cal TB 117 invol ves
several different test procedures depending on the type of
filling material. Cal TB 116 is not an acceptable test procedure
because it uses only a snoldering ignition source and i s not
applicable for determning flanme resistance. Oher simlar state
or national tests may be acceptabl e.

4. As an alternative to conponent testing and specific
construction standards, furniture can be tested to Cal TB 133 or
UL 1056 with pass/fail criteria listed in Table 1.2. This option
does not meke any restrictions on the conbustibility of the frane
or the type of foamor fabric used in the construction of the
furniture. UL 1056 and California Technical Bulletin 133 option
A or Bare simlar in nature to other state standards that may be
accepted as equivalent. The use of "nock-ups" shall not be
permtted for initial certification. Mck-ups may be consi dered
for testing different fabrics or padding on an identical piece of
furniture but requires prior approval fromthe Marine Safety
Center (MSC).

5. Draperies and fabrics hung in the vertical direction nust
pass NFPA 701 (1996 Edition, see Chapter 1 of the standard for
applicability of test procedures to various materials or |ayers).
Such fabrics are not intended to be surface finishes for

bul kheads but if used in such a fashion shall be tested as an
interior finish. This approach will nost |ikely preclude their
use as an interior finish. Wshing, dry-cleaning, or weathering
requi renents are required prior to testing as outlined in NFPA
701. The choice of which procedure to use should be nmade based
on the nost likely use of the fabric.

The requirenents for "fire resistant furnishings" do not apply to
| anps, televisions, conputers, typewiters, etc. Nor do these
requi renents apply to electrical equipnment and el ectrical

cabi net s/ encl osures constructed to UL 67 and UL 50 in accordance
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w th Subchapter J. However, all of these itens nust be included
in the fire | oad when they are conbustible or contain conbustible
conponents in accordance with Chapter 7 of this circular.

In differentiating case furniture (desks) fromfree standing
furniture (tables), it should be noted that "tables" include only
t hose furnishings which have individual Iegs and a sinple top
surface. Wiile "desks" include a top surface supported by

cabi nets or enclosed sides. Also, "desks" often include shelving
or fram ng above the top surface as a single attached unit and
thus classified as case furniture.

Requi rements For All Conpartnents:

All mattresses regardl ess of the conpartnents in which they are
used, shall neet the U S. Departnent of Commerce Standard for the
Flanmability of Mattresses and Mattress Pads (FF 4-72, anended),
16 CFR Part 1632, Subpart A In addition, mattresses shall not
cont ai n pol yur et hane foam

The reason for this additional restriction is that the above
nmenti oned Departnent of Commerce test only tests the outer
surface material (ticking) for ignitability froma snol dering
source (cigarette) but does not effectively screen the filling
material for ignitability.

In lieu of 16 CFR Part 1632, and the restriction against
pol yur et hane foam the foll ow ng test procedures which use open
flame ignition sources are acceptabl e:

| MO Res A 688(17)

CAL TB 106 for coverings and CAL TB 117 for fillings
CAL TB 129

UL 1895

PONE

Pass/fail criteria for these tests are listed in table 1.2.
Bl ankets, pillows, and sheets need not neet these requirenents.

On passenger vessels, in all spaces, trash cans shall be
nonconbusti ble with no openings in the bottom or sides.

Al ternative arrangenments may be pernmitted by the OCM if an
equi val ent level of safety is maintained. The intent is to
contain accidental ignitions to the first object ignited (the
trash).

Requi renents For Specific Conpartnents:

- Type 5 and 8 spaces nust conply with 46 CFR 72.05-55. This
basically includes case furniture and nonconbusti bl e fram ng of
free standing furniture with no restriction on foam paddi ng or
uphol stery fabrics.

- Type 5A spaces are a special option requiring fire resistant
furniture and furnishings intended for very lowfire risk spaces.
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The requirenents for 5A spaces are described in section 6.7 of
this circular.

- Type 2 and 3 nust neet the sanme requirenents as type 5 spaces
with the additional requirenent that foam padding and uphol stery
must al so be fire retardant.

Restrictions on the anmount of furnishings permtted in any of the
above conpartnents (fire | oad) can be found in Chapter 7 of this
circular. Table 2.1 summarizes the requirenents for various
conpartnents for fire load, furnishings, and finishes.

Accept ance of Materials:

Materials including foans, fabrics, and furnishings are not
specifically approved under 46 CFR 164 and are not listed by
Commandant. In general, test reports or certificates nmay be
accepted by the OCM or the MSC.

"Fire bl ockers" are also not specifically approved under 46 CFR
Part 164 and should be tested under UL 1056 or Cal TB 133 for

ef fectiveness but there is no requirenent for their use. It is
not acceptable to install a fire blocker in lieu of testing.
Fire bl ockers are normally glass fiber fabrics placed over the
f oam paddi ng but covered by the upholstery fabric. These
mat eri al s have proven effective in protecting conmbustible foans
from becom ng involved in the fire and are often used in

furni shings which are required to pass tests |ike UL 1056.
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< "

ACCOMMODATION
STAIRWAY AND AND SERVICE
BULKHEADS
164.012 ] ANY MATERIAL
TANK VESSELS 164.012
MATERI AL MATERI AL (2 mm MAX)
164.012 164.012 ANY MATERIAL
CARGO VESSELS MATERI AL (2 mm MAX)
MATERI AL
*k . . MATERIAL WHICH **
PASSENGER 164.012 164.012 COMPLIES WITH
VESSELS MATERI AL MATERI AL
72.05-15
MOBI LE 164.012 164.012 ANY MATERIAL
OFFSHORE MATERI AL MATERI AL (2 mm MAX)
UNITS
** THE TOTAL VOLUME OF COMBUSTIBLE MATERIALS MUST NOT EXCEED
AN EQUIVALENT OF 2.5 mm VENEER ON THE COMBINED BULKHEAD AND CEILING
AREA OF EACH COMPARTMENT INACCORDANCE WITH 46 CFR72.05-15(C). IN SOME
CASES SUCH AS TYPE 5 OR 5A SPACES OR STAIRS, CORRIDORS, AND HI DDEN SPACES,
THE INTERIOR FINISHES SHALL MEET THE REQUIREMENTS OF 46 CFR 164.012 AND
SHALL NOT HAVE COMBUSTIBLE TRIM, MOULDI NG, OR DECORA TIONS.
INTERIOR FINISH REQUIREMENTS
TABLE 22
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CHAPTER 3 CONSTRUCTI ON AND ARRANGEMENT

3.1 General Design Considerations

The follow ng sections deal nostly with steel construction which
has | ong been the primary material for the construction of ships.
Much of the know edge gained in SFP is fromfire testing using
steel construction. Steel has sonme inherent fire resistance
because it is nonconbustible and the nelting point of steel is
wel | above the maxi mumtenperature it is expected to reach in the
standard fire test after a one hour exposure and thus the steel
W ill retain nmuch of its strength. Under this assunption, the
steel is essentially unaffected by the fire. Al though this is
not conpletely correct, it is a reasonable assunption for design
pur poses and has proven adequate over tine for structures
containing reasonable fire loads (less than or equal to 50 kgs
per square neter and excluding | arge hydrocarbon fires).

These assunptions are inplicit in the construction of steel ships
and thus the follow ng sections nust be used cautiously when
appl yi ng the discussion to other building materials or nore
severe fire hazards such as flammbl e |iquids or gases.
Construction materials such as alum num or fiberglass are

di scussed in later chapters of this circular.

Unl ess specifically permtted, all construction of nerchant
vessels is required to be nonconbusti bl e.

3.2 Bul kheads
Ref: 46 CFR 32.57-5, 72.05-10, 92.07-5, 108.133, 116. 415,
164. 008, 164.009
Test ASTM E-119, I MO Res. A 754(18), | MO FTP Code

The nmost common core material for bul khead and deck construction
is steel plate. Coast Guard experience has shown that suitably
stiffened steel plate of 3 nmthickness has an inherent fire
endurance of at |east one hour under the conditions sinmulated by
the standard fire test. Suitably stiffened steel plate of 1.5 nm
t hi ckness has an inherent fire endurance of at least thirty

m nut es when subjected to the standard fire test. Wthout

addi tional insulation, plates of these thickness shall be
classified as A-0 and B-0 respectively.

These determ nations are based on large scale testing to the
standard fire test which is considered to be representative of

t he postflashover burning regine. It should be noted that steel
transfers heat rapidly and thus a bul khead nmade from 3 nm st eel
may have integrity against the spread of flanes for one hour but
the heat transfer through the bul khead to adjacent conbusti bl es
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could cause the fire to spread wwthin mnutes to adjacent

conpart nents.

To provide further integrity wwth respect to heat transfer

t hrough the barrier,

insulating materials are often required.
ways to achieve this integrity with steel

mat eri al :

1. Application of approved structural

conposite arrangenents involving thernal
There are basically two
as the conposite core

i nsul ati on

2. Application of approved bul khead panel s

Since the perfornmance of

the steel plate has been
proven, all that
general |y needs BULKHEAD REQUI REMENTS
eval uation are the CLASS
thermal properties of .
t he structural C-CLASS NONCOMBUSTIBLE
i nsul ati on and bul khead CONSTRUCTI ON
panel s.
30 MI NUTE TEST

Table 3.1 shows the B-0 NO PASSAGE OF FLAME
specific requirenents 1.5 mm THI CK STEEL
for each classification AND SUITABLY STI FFENED
of bul khead. The steel
t hi ckness requirenents B-0 REQUI REMENTS PLUS
shown in the table are B-15 15 MINUTES THERMAL CRI TERI A
based on Coast CGuard 140/225° ¢
testing but alternative
di mensi ons may be used 60 MINUTE TEST
i f the engineer can A-O NO PASSAGE OF FLAME OR SMOKE
prove through 3mm THI CK STEEL
performance that the AND SUI TABLY STI FFENED
assenbly neets the
rating requirenment while A-0 REQUIREMENTS PLUS
mai nt ai ni ng structural A-15 15 MINUTES THERMAL CRITERIA
integrity. This would 140/180°C
be acconplished by
testing the assenbly in A-0 REQUIREMENTS PLUS
t he standard furnace. A-30 30 MINUTES THERMAL CRITERI A
When performng the 140/180°C
standard fire test

: A-0 REQUI REMENTS PLUS
bul kheads shal | be A-60 60 Mi N?JTES THERMAL CRI TERI A
tested without interior 140/1800C
surface finishes.

* ALL CONSTRUCTI ON OF CLASSI FI ED DI VI SI ONS

The fire integrity of SHALL BE NONCOMBUSTI BLE CONSTRUCTI ON
t he construction is
known as the "F" rating, BULKHEAD REQUI REMENTS
or "structural
criteria", and neasures TABLE3 1

the structure's

resi stance to the passage of flame and/or snoke. The perfornmance
associated with the insulation's resistance to tenperature rise
is known as the "T" rating as discussed in section 2.5. Adding

48



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO.
insulation increases the T-rating of the bul khead but has little
affect on the F-rating when the core is steel.

Al though "F" ratings are directly conparable and "T" ratings are
directly conparable, the conbination of the two nmakes it

difficult to directly conpare the overall performance of
differently rated structures. For exanple, it is not possible to
say that an A-0 structure is better than a B-15 structure.

Trivial conparisons can be made for exanple between an A-15 and a
B-15 but in general it is the Coast Guard policy not to nmake
conpari sons or substitutes for the structural fire protection

bul khead requirenents in 46 CFR

When insul ation is applied to bul kheads, the insulation shall be
applied over stiffeners and closely fitted around ot her
protrusions. The insulation of a bul khead shall extend over any
protrusions out to 30 cmnormal fromthe bul khead. For
protrusions that are fully wapped, such as small stiffeners, the
i nsul ation thickness need only be half of what is required for

t he bul khead. For protrusions that are not fully covered because
t hey extend out nore
than 30 cm such as deep
webs, pipes, cables, or
vent ducting, the

i nsul ation shall be the
sane thickness as the .\\ ............. .
bul khead i nsul ati on out ! !
to a distance of 30 cm

30 cm OVERLAP“S”

See figure 3.1(a) and 30 cm : ' 30 cm

(b) for details. OVERLAP | BULKHEAD i OVERLAP
. iy INSULATED ' OF S’

When t he bul khead is a OF"S : Torg :

corrugat ed desi gn or \\4‘ :

i ncor porates sone snal | . THICKNESS :

irregularities, the

i nsul ati on should
conformto the surface.
Stiff insulation my be
pl aced on the :
corrugat ed surface //
| eaving air gaps. This

woul d be considered a
conservative approach ON DECK
because of the
beneficial insulating

NO OVERLAP

affects of the air INSULATION OVERLAP REQUIREMENTS
gaps. The corrugation
shoul d NOT be treated FIGURE 3.1(a)

as small stiffeners
with the hal f-thickness
al | owance.

Bul khead to bul khead joints and bul khead to overhead joints shal
be overl apped for a distance of 30 cmat the full thickness of
the insulation. Bul khead to deck connecti ons need not extend the
insulation. The reason for this exception is that the difficulty
associated with this task is not justified given the reduced fire
attack expected in the | ower edges of the conmpartnment of origin.
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REQUIRED THICKNESS

A- Cl ass Bul kheads: “S" OF INSULATION

BOLT
A-cl ass construction PIPE WEBS
shal | be conposed of PENETRATION

! STEEL DECK “gr
steel or equival ent ;/\\\\\‘ S
| |

material, suitably
stiffened, and nade
intact with the main ,J
structure of the vessel. | o o
This statenent inplies T
that the assenbly wll
retain structural
integrity after the fire

. . DISTANCE
exposure and retain | oad STEEL PIPE FROM
bearing capability if so PENETRATIONS 'B’\;\SRURLI/;;ED
desi gned. ONLY. OTHER MATERIALS

MAY REQUIRE OTHER STEEL FLANGES ONLY.
Structural integrity ARRANGEMENTS ALUMINUM WILL REQUIRE
neans that the assenbl y COMPLETE ENCAPSULATION
will not fall under its
own V\Bl ght nor \Mll |t INSULATION OVERLAP REQUIREMENTS
crunbl e or break upon FIGURE 3.1(b)

"nornal " contact after
exposure to the fire. This is usually tested with a hose stream
test or a hammer test after the standard fire test.

As a mnimum prescriptive construction standard (not requiring
testing), steel plating shall be a mninmm 3 nmthickness,
suitably stiffened, and all connections shall be tight fitting.

A-cl ass requirenents include 60 mnute F-rating which invol ves
resi stance to the passage of flame and snoke. This is neasured
by visual observation during testing. |If during the furnace
test, it is suspected that hot gases are passing through the

bul khead then a piece of cotton waste is placed near the
suspected area and if it is ignited then the passage of hot gases
or flanme is confirned.

For A-class construction, the T-rating is neasured as the average
tenperature rise (fromall thernocouple |ocations on the
unexposed si de of the bul khead) of 140°C above anbient and also a
single naxinun1readin9 froma thernocouple | ocated on the
unexposed side of 180°C above anmbient. This second criteria
represents joints or fittings that may cause slightly higher

| ocal tenperatures.
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Figures 3.2a through 3.2e detail bul khead arrangenents that are
acceptable for the given A-class rating without a need to perform
a standard fire test. Any ot her arrangenents nust be tested for
the desired rating. These arrangenents apply only to steel
construction.

LEGEND:

APPROVED STRUCTURAL
INSULATION “ S*
(46 CFR 164.007)

\\\\\\\\ \ \ APPROVED BULKHEAD PANEL
\ “P* (46 CFR 164.008)

3mm STEEL PLATE

S=THICKNESS OF APPROVED STRUCTURAL INSULATION TOMEET CLASS
A-60 REQUIREM ENTS WITHOUT OTHER INSULATING MATERIALS.

P=THICKNESS OF APPROVED BULKHEAD PANEL TO MEET CLASSB-15
REQUIREMENT S. THE USE OF FRACTIONAL VALUES OF “P” WILL BE
ACCEPTED FOR HOMOGENEOUS MATERIALS ONLY. ALSO, SEE 46 CFR
164.008-2 (b) AND (c) FOR SPECIFIC REQUIREMENTS.

AIR SPACES SHALL BEA MINIMUM OF 2.5cm. IN MOST CASES, PLATE
STIFFENERS ARE DEEPER THAN 2.5cm AND THUS STIFFENER DEPTH 1S
THE CONTROLLING FACTOR

INSULATION ARRANGEMENTS
FIGURE 3.2(a)
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A-60 CLASS BULKHEADS

1/2 S

[ B BOXED |

— AROUND
— STIFFENER

|
|_||— |_||— S 1/4S _|_|| _||_
A
2.5cm

AIR
SPACE I

H -
|_||_ 12S p— L 12S

NO SOURCE
! _I OF FIRE _ID
FROM THI S
SIDE

| _|_l| &/ |_||_ 11/4P

11/2P SPACE “P” OR

2.5mm AIR SPACE
OFFSET FROM
FLANGE

INSULATION ARRANGEMENTS
FI GURE 3.2(b)
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A-30 CLASS BULKHEADS

L- 3/8S

BOXED
] _I_ AROUND B
‘ ~N— STIFFENER
H
|_||_ 3/4s |_||_ 3/4s 1/4s —|_l| L 2P
RN
2.5cm
AR
| ] PACE !
H - 1/2s
v2s I e le_“_ Las zp —
1 B 1
1/2P_|T| |—||_ 1/2P |—||_ 11/2P |T|_ 11/2P

I NSULATION ARRANGEMENTS
FI GURE 3.2(c)
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A-30 CLASSBULKHEADS

N

\ /

—I NO SOURCE
OF FIRE ||:|§
FROM THI S N
SIDE N
N
N
HiH =
P 2.5cm AIR “p" OR |_
SPACE 25cm AIR 3/4 P
SPACE

I NSULATION ARRANGEMENTS

FIGURE 3.2 (d)

EEEEEEE———————.
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A-15 CLASS BULKHEADS

L. 1/2 S

BOXED I

_I _I AROUND

| STIFFENER
‘ ~

B H
|—1/28 I—S P

H H H  1ap

_I NO SOURCE L
OF FIRE
FROM THI S
SIDE

1/2P _lT“_l'_ |_||_ 1/4P

2.5mm AlIR “P" OR
SPACE
2.5mm Al R SPACE

INSULATION ARRANGEMENTS
FI GURE 3.2(e)

B- C ass Bul kheads:

55



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO.
B-cl ass construction shall be conposed of nonconbustibl e
material, suitably stiffened, and nade intact with the main
structure of the vessel or a continuous ceiling assenbly. These
structures are not usually | oad bearing and do not need to retain
structural integrity after the fire exposure unless specifically
desi gned to be | oad bearing.

As a mnimum prescriptive construction standard (not requiring
testing), steel plating shall be a mninum 1.5 mmthickness,
suitably stiffened, and all connections shall be close fitting.

B-class requirenents include a 30 mnute F-rating which includes
resistance to the passage of flanme but does not nmake any

requi renents with respect to snoke. This is because B-cl ass
connections are only required to be close fitting.

The thermal criteria include a maxi nrum average tenperature rise
of 140°C and a single location tenperature rise of 225°C. Note
that the single point criteria for B-class construction is
different than for A-class construction while the average
tenperature rise criteria is identical. The reason for this is
that B-class construction allows for the passage of snoke through
smal | gaps which can be very hot and woul d ot herw se cause
failure at a single location using the nore stringent criteria of
180°C

46 CFR 72.05-10(i) states that where B-15 bul kheads are required
to extend to the deck above, the portion of the bul khead within
the voi d space above ceilings need only neet B-0 requirenents.
The follow ng guidance with respect to the extension of the B-0
cl ass bul khead above the ceiling applies:

1. Wen the ceiling is Cclass, the B-class bul kheads nust

al ways extend deck-to-deck although B-0 construction is
acceptable in the conceal ed space above the ceiling in accordance
with 72.05-10(i).

2. Wen the ceiling is constructed of B-class panels according
to 46 CFR 72.05-10(j), then the B-cl ass bul kheads nay term nate
at the ceiling except at corridor bul kheads in which case 46 CFR
72.05-10(i) applies.

3. Wien the ceiling is an approved continuous assenbly in
accordance with 46 CFR 164. 010, then all the B-cl ass bul kheads
may terminate at the approved ceiling assenbly.

In any case, the ceiling nmust be at | east the sane rating as the
bul khead in order for the bul khead to term nate at the ceiling
and the ceiling can only termnate at barriers of at |east the
same integrity of the ceiling and these barriers in turn mnust
extend from deck-to-deck

B-cl ass steel bul khead designs can be based on diagrans 3. 2(a)
and 3.2(e) using 1.5 mmsteel. B-class panels (not made of 1.5
mm st eel ) nmust be approved through fire testing according to 46
CFR 164. 008.
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C- d ass Bul kheads:

These bul kheads do not need to have any structural fire
protection integrity. The only requirenent is that the bul kheads
be nonconbustible and thus not add to the fire. |In reality, any
nonconbusti bl e barrier will provide sone resistance to the spread
of fire and snoke, especially when it extends from deck to
ceiling.

d ass, steel (sheet netal), or alumnumare all considered C
cl ass construction w thout need for testing nonconbustibility.

C-d ass Snoke Ti ght Bul kheads:

These bul kheads are made of nonconbustible material |ike Cclass
divisions but are required to prevent the passage of snoke. The
construction standard for a C-class snoke tight division requires
that all fixtures, connections, and penetrations be tight fitting
simlar to A-class construction nethods. Care should be taken to
ensure that all penetrations are properly fitted and sealed with
nonconbustible materials. In nost cases, C-class snoke tight
construction will involve overlapped parts or the addition of
approved fire stop sealants around fittings and penetrations.

Partitions:

The determ nation of what constitutes a partition (vs. a bul khead
creating a separate space) is based on egress requirenents and is
not specifically a structural fire protection issue. |n any
event, partitions shall be of nonconbustible construction in
accordance with 46 CFR 72.05-15(f) and surface finishes shal

neet the sane requirenments as the conpartnent that they are
within. Partitions should not be used to circunvent the SFP
requi renents for divisions.

Si de Shell Boundari es:

The hull and superstructure of the vessel is required to be steel
or equivalent. Since the definition of a type 13 space in 46 CFR
does not include the open air space bounding the hull of the
vessel to the waterline (SOLAS does include this), there is no
requi renent that the hull be fire rated.

However, the requirenent for steel construction is intended to
ensure the hull and superstucture, which are | oad bearing, wll
continue to support the rated decks and bul kheads within the ship
for the required 60 m nutes.

To this extent, there is no requirenents for fire integrity other
than structural integrity (load bearing capability). Openings
are therefore not restricted in such boundaries except that a
desi gn shall have due regard for the possibility of flame spread
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t o openi ngs above or to refuge/safety areas. Sections 3.11 and
3.19 of this circular give specific guidance on openings in the
side shell and superstructure.

3.3 Bul khead Panel s and Lini ngs
Ref: 46 CFR 72.05-10(h) through (J), 164.008
Test ASTM E-119, E-84, I MO Res. A 653(16)and A 754(18)

Bul khead Panel s:

Bul khead panels are used as C-class and B-class divisions or as
conponents of A-class divisions. Bulkhead panels are tested to
the performance specifications of 46 CFR 164. 008 usual ly
resulting in classification as B-0 or B-15. This test is also a
standard fire test and is intended to test the panel and its
joinerwork as a conplete system

When bul khead panel s are used as conponents of A-class
construction, the performance of the conplete assenbly shall be
tested using the standard fire test or conply with figure 3.2 or
figure 3.3. See section 3.6 (Non-conbustible Conposite
Arrangenents) for nore details as to the requirenents for such
assenblies. As a prerequisite, the panel must be nonconbusti bl e
(164.009) and will then be C-class by definition.

Testing according to 46 CFR 164.008 will result in a panel and
framewor k that has specific approval and is listed in the Coast
GQuard Equi prent List. Variation fromthese specifications during
construction and outfitting is prohibited. Designs shal

i ncorporate good marine practice such as the use of washers or
backi ng pl ates when connecting panels to fram ng; and, sufficient
overlap of the frame to prevent panel novenment. Subm ssion of

pl ans for approval requires detailed draw ngs i ncl uding:

1. Sufficient nunmber of vertical sections extending fromdeck to
overhead showing all pertinent installations. Separate details
shoul d be shown for all variations. Details should clearly
depict the follow ng:
base and overhead fixation of basic panels
Ceiling or lining attachnents
Draft stop attachnments
Basi ¢ di mensi ons and thickness for panels/fittings
Type, size, and spacing of bolts, screws, and

fittings

P2OoTY

2. Sufficient nunber of horizontal sections. Details should
clearly depict the foll ow ng:

Two bul kheads joining at a TEE

Two bul kheads joining at a BUTT

Four bul kheads j oi ning at a CROSS

Qut si de corner

Al'l variations of door jans

Bul khead |i ning and connection det ai
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Li ni ngs:

Li ni ngs such as suspended ceilings are structural conponents

(al though not necessarily | oad bearing) usually used for
aesthetics and are required to be nonconbustible. Linings are
often manufactured with surface finishes which shall neet the
surface flammbility requirenents of 46 CFR 72.05 and/or 164.012
as required.

Mat eri al Requirenents (panels and |inings):

As stated above, bul khead panels and linings are part of the
construction, although usually not | oad-bearing, and are required
to be nonconbustible. Al furring, framng, and fittings
incidental to the construction of bul khead panels and |i ni ngs
must al so be nonconbusti bl e.

It should be noted that "standard" acoustical ceiling panels and
paper faced gypsum board are not specifically allowed nor

di sal l owed for this purpose, although it is unlikely these
materials will pass the non-conbustibility requirenment of 46 CFR
164. 009 or the applicable surface flane spread requirenents.

When testing these materials for shipboard use, it is inportant
to differentiate between the surface finish and the primry
construction material because the construction material nust be
nonconbustible. In fact, it is required that testing in the
standard furnace be acconplished with no additional surface
finishes applied. Surfaces of conposite construction that cannot
reasonably be renoved w thout degrading the structural strength
of the core shall be considered part of the structure and not as
a surface finish,

As an exanple, Paper-faced gypsumboard is constructed with
gypsum conpr essed between paper faces. The paper cannot
reasonably be renoved and still have a usable gypsum structure.
For this reason, the paper face cannot reasonably be considered a
finish but instead nust be considered as part of the construction
and thus must be nonconbustible. Mny of these "as manufactured”
panel s are painted after construction. |In this case the paint is
the surface finish which further supports the disqualification of
paper-facing as a surface finish.

When ceiling panels are used as a lining for the overhead deck
assenbly, the suspendi ng nechani sm may i ncorporate bolted or
snap-in fittings of reasonable tightness. Such fittings shall be
nonconbusti bl e and should not fail early in the fire. Gavity
systens incorporating "T" sections and individual panels are
acceptabl e providing sufficient surface area is provided to hold
the panel in place. The concern is that during a fire the panel
will be heated and sag, possibly falling fromits frame. As a
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practical test to get some idea as to the potential weakness of
the structure, the inspector can gently hit the panel upwards and
expect that it will not fall to the deck regardless of howit re-
orients itself in the frane.

Lining materials need not be rated nor approved when they do not
formpart of the barrier rating, but in all cases, these |inings
and incidental construction shall be nonconmbusti bl e.

Fittings and Fi xtures:

Bul khead panels and linings are usually manufactured w thout
penetrations for lights, receptacles, switches, controls, etc.
In practice, these panels and linings contain many such fittings
whi ch coul d degrade the integrity of these structures. It is
critical that any construction classified as A-class or B-class
be tested with such fittings in place.

If this is not practical because of the nunerous possible
arrangenents of such fittings then a panel with representative
fittings should be tested. This should include a light fixture
and ventilation diffuser for overhead assenblies. For bul khead
assenblies, this should include a light switch and el ectri cal
recept acl e.

I f such fittings are of conbustible construction then a steel
casing shall be provided behind the fitting, conpletely enclosing
it and securely attached to the back side of the panel or |ining.

3.4 Main Vertical Zone Bul kheads (MWZ' s)
Ref: 46 CFR 72.05-5(h), 116.415(d), 164.009
Test ASTM E- 119, | MO Res. A 754(18)

The purpose of these divisions is to subdivide the vessel into
i ndependent fire zones that can contain the fire to a general
section of the vessel while providing protection to the
passengers and crew in another section. It is intended that

t hese barriers be continuous and aligned fromthe keel through
t he superstructure.

Anot her, and often overl ooked benefit, especially on |arger
passenger vessels, is the functional (sinple and conprehensive)
di vision of the ship’s conplex structure as well as zoning of

el ectrical, ventilation, fire door, sprinkler, and snoke detector
systens, all of which nmust be subdivided or zoned for proper
operation and ease of control.

Constructi on:

The thermal insulation requirements for interior MVZ boundari es,
in general, are nore stringent than non- WZ bul kheads.
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Penetrations of these structures shall be kept to a m ni num
especially with respect to ventilation. Wndows in general, are
not permtted in such divisions as outlined in section 3.11

Length of an MWZ:

The maxi mum | ength of any MVZ shall not, in general, exceed 40
meters. Any MVZ in excess of 40 neters is considered a | ong WZ
(LMZ). An LWZ is permtted under the follow ng conditions:

- The maximum length of a main vertical zone nmay be extended for
t he purpose of alignnent with correspondi ng waterti ght
subdivisions. It is expected that this arrangenent provides an
equi val ent | evel of safety within limts of extension to 10
percent of the normal maxi mum of 40 neters for a total |ength of
44 meters. |f an MVZ bul khead is extended for this purpose then
it is expected that the MZ bul khead shall be in alignnent

W t hout the use of steps.

- The maxi mum |l ength of a nmain vertical zone may al so be
extended for certain vessels incorporating additional fire
protection neasures as outlined in NvVIC 8-93.

- Subchapter K vessels may extend the WZ to 44 neters at the

di scretion of the Commanding O ficer, Marine Safety Center after
a determnation is made that the arrangenment does not degrade the
| evel of safety.

It should be noted that SCOLAS all ows an extension for alignnent
or for large open spaces up to 48 neters. This allowance was
devel oped in recognition of the addition of sprinklers and snoke
detection systenms throughout the vessel. MWWZ s may be extended
to 48 neters (as described in SCLAS) if the vessel is fully
sprinklered and fitted with fire detection and al arm systens
equi val ent to SCLAS requirenents.

Measur enent :

The definition of an WZ in 46 CFR 72.05-5(h) states that
measurenent i s based on a per-deck basis. However, the
regul ati ons assune that MZ divisions are predom nantly aligned
in the vertical direction. The use of large steps and offsets
invalidates this assunption and necessitates the neasurenent of
the WZ length fromthe after nost bul khead or offset to the
forward nost bul khead or offset. These |ocations do not need to
be on the sanme deck. Steps and recesses shall not exceed 20
percent of 40 neters (8 nmeters) regardl ess of the length of the
MVZ and shall be constructed in accordance with 46 CFR table
72.05-10(f) or the requirenments of Subchapter K as applicabl e.
Stair towers shall be considered to be within a zone for

measur enent purposes or considered to be a zone thenselves if of
substantial area, usually frombeamto beam and keel to
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superstructure as may be approved by the Marine Safety Center
during plan review.

3.5 Decks
Ref: 46 CFR Table 72.05-10(g), 116.415(c), 164.009
Test ASTM E- 1109,

Decks shall neet the same m ni mum construction standard as

requi red for bul kheads in section 3.2. The fire testing for
decks is acconplished in the sane standard fire test used for

bul kheads, except that the deck assenbly is nmounted in the

hori zontal position. There is the inherent requirenent that the
deck be structurally capable of supporting itself during the fire
test. However, other |oading requirenents as set forth by the
class society, etc. will normally require structural integrity
wel | beyond that required in the furnace test.

The insul ation of decks for fire protection purposes can be
acconpl i shed by any one or a conbi nation of the follow ng four
nmet hods:

| nsul ation applied to the underside of the deck
Suspended ceiling assenbly on the underside of the deck
Approved deck covering on the topside of the deck, or
Approved floating deck assenblies (164.005)

PR

Deck underside insul ation

| nsul ati on approved under 46 CFR 164. 007 nay be applied to the
undersi de of the deck in the thickness and by nethods as

descri bed for bul khead assenblies or as recommended by the

manuf acturer for deck underside installations. For steel decks,
underside insulation will be sufficient when the fire hazard is
from bel ow or above.

Deck insulation shall fit tightly around any posts or standoffs
used to secure cables and piping to the overhead but need not

extend over the pipe or cable tray itself. Insulation shall be
fitted behind ducting and under cable trays. It is unacceptable
to consider that the tray or duct will act as insulation for the

deck under si de. Posts or colums shall be insulated for a
di stance of 30 cmdown fromthe overhead.

Suspended Ceiling Assenbli es:

Conposi te deck structures involving approved ceilings may al so be
used to provide the required rating and are effective agai nst
fire hazards on either side of steel deck assenblies. Ceilings
used for rating purposes nust be constructed using approved

bul khead panels or a specifically approved B-class ceiling
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assenbly which are tested for fire integrity. See section 3.7
for specific construction details

Deck Coveri ngs:

Mat eri al s approved under 46 CFR 164. 006 can be used as a deck
covering to provide the required thermal insulation as outlined
in section 2.8 of this docunent. Deck coverings may be used in
conjunction with insulation or suspended ceilings. In this case,
conposite arrangenents shall be constructed in accordance with
figure 3.3(a) through (d). Oher variations may be accepted
provi di ng performance is proven using the standard fire test.

Approved Fl oating Deck Assenbli es:

These assenblies involve the use of rigid insulation applied to
the top side of the deck with steel plating fitted over top of
the insulation which "floats" on the insulation. These
assenblies are specifically approved under 46 CFR 164.005 (to be
i ncorporated). The approval ensures that the materials and
construction details neet the required perfornmance including
durability and good marine practice.
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CLASS A-15 DECKS
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FIGURE 3.3(d)

3.6 Nonconbusti bl e Conposite Arrangenents
Ref: 46 CFR 164.008-2
Test ASTM E- 119
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In some cases it is cost effective to use a bulkhead lining to

i nprove the bul khead rating simlar to the practice of using
approved ceiling assenblies to obtain a specific deck rating. 46
CFR 164. 008-2(b)-(c) describe m nimumrequirenents for bul khead
panels that will be used in nonconbustible conposite structures
to obtain a specific rating. The intent of these specific
requirenents is to ensure that the panel is nore than sinply a
sacrificial nmenber of the structure.

Alternatives to this very prescriptive policy may be accepted
based on performance denonstrated by the manufacturer accounting
for the piping, ducting, or wiring which nay be |ocated wthin,

or pass through, the assenbly. Wring and piping are permtted in
the conceal ed spaces created by an approved conposite structure.
The Coast CGuard Equi prent List has approved panels rated as B-15
whi ch may be used in A-60 construction and it is envisioned that
numer ous arrangenents could neet the performance criteria for A-
cl ass or B-class divisions when tested in the standard fire test.

In any case, the construction shall always be nonconbusti bl e and
foll ow the general requirenents for construction practices for A-
class and B-class structures as outlined in other sections of
this circular.

3.7 Continuous Ceilings
Ref: 46 CFR 164.010 (to be incorporated)
Test ASTM E-84, E-119, | MO FTP Code

As di scussed above, suspended ceilings nay be used as conponents
of rated barriers provided they are approved as continuous B-
class ceiling or are constructed from approved bul khead panel s.

Use of Traditional Bul khead Panel s:

Bul khead panels may be used as a ceiling to achieve a specific
deck rating as described in section 3.5 and 3.6. However, using
bul khead panels as ceiling linings requires special consideration
to ensure the assenbly will remain intact in the horizontal
position and that the ceiling to bul khead joints have integrity.
This is not inherent since these panels are normally approved in
the vertical orientation under 46 CFR 164.008. Specific approval
is required during plan review to ensure the retaining systemis
sufficiently engineered for horizontal applications.

Approved Continuous Ceiling Assenblies:
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Since these assenblies are conpl ex and case-by-case approval
during plan review would prove tedious, the Coast Guard has
devel oped a draft Subchapter Q specification under 46 CFR 164. 010
(to be incorporated). Unlike the use of traditional bul khead
panel s as di scussed above, these approved assenblies are
eval uated during the approval process and then listed in the
Coast Guard Equipnment list. This saves tinme during plan review
as the reviewer only has to ensure the systemhas a current
approval and the OCM only has to ensure that the assenbly is
install ed as approved.

Care shall be taken to ensure that the installation of al
fixtures maintain the integrity of the ceiling assenbly.

Ceiling assenblies shall be tested with light fixtures (and
possi bly other fixtures) installed to ensure an accurate test of
t he assenbly.

The use of continuous ceilings creates a conceal ed space and thus
i nvokes certain other requirenments in accordance with section 3.8
and 3.9 of this circular.

Al | owances:

Wher e approved B-class continuous ceilings are used and extend on
BOTH si des of a bul khead then that bul khead of equal or |esser
classification may termnate at the ceiling. This includes
corridor bul kheads. Section 3.3 discusses in nore detail B-C ass
bul khead term nation with the use of different types of ceilings.

3.8 Conceal ed Spaces
Ref: 46 CFR 32.56-50(b), 72.05-15(d), 92.07-10(d)(9),
116.422(d), 164.012
Test ASTM E-84, | MO Res A 653(16)

The Iimtations on the use of conbustibles wi thin conceal ed
spaces is intended to reduce the avenues of fire and snoke spread
in areas that are difficult to detect or access. These spaces
are also the location of nbst pipe and cabl e penetrations so that
boundary integrity is of great concern.

Conmbusti bl e veneers, trim nolding, and decorations are

prohi bited in conceal ed spaces by the requirenents of 46 CFR
72.05-15. However, finishes approved under 46 CFR 164.012 may be
used accordingly.

| nsul ati on on pipes, ventilation ducting, and el ectrical cables
shall conply with section 2.6 of this circular.

Beverage Distribution Systens:
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When the fluid is |l ess than 80 proof (i.e. beer and wi ne) then
pl astic pipe may be used in accordance with the conventi onal
requi renents for plastic pipe. As an option, beer and wine |ines
may be nmade of any material if they are conpletely wapped in
approved structural insulation having at |east 15 m nutes of
thermal integrity. Wth either option, conbustible insulation
may be used around the tubing only if it is itself fully wapped
i n approved insulation having at |east 15 m nutes of thernal
integrity. Regardless of construction, penetrations of bul kheads
shal | be an approved arrangenent.

When the fluid is 80 proof or greater it is considered flammable.
In this case, netallic pipe conplying wwth 46 CFR Subchapter F
shall be required. As an alternative, plastic my be used if it
nmeets the follow ng requirenents:

- Be conpletely enclosed in an A-0 class enclosure. This
encl osure shoul d be sized appropriately to the tubing thus
ensuring a conduit type arrangenent. Steel pipe nmay be used.

- Al locations where the |ines penetrate the conduit shall be
fitted with an A-0 class fire stop conpatible with the tubing
mat eri al .

- Al places where the conduit crosses a structural division,
the integrity of that division nmust be nmaintained with an
appropriately constructed penetration.

- Thermal insulation on the beverage |ines may be conbusti bl e
only where the insulation is |ocated inside the conduit.

- At the termnation points of the conduit fire stops shall be
fitted. The conduit at the term nation shall extend to a flush
position with the bul khead panel or lining so as not to | eave the
lines unprotected in the conceal ed space for any distance.

It is recommended that designers address these issues
specifically with the MSC early in the plan subm ssion process.

Sources of ignition:

Some conceal ed spaces may contain or be directly adjacent to
sources of ignition such as engi ne exhausts and gal |l ey uptakes.
These sources of ignition shall be conservatively distanced from
the limted conbustible materials normally |ocated in conceal ed
spaces including veneers and cable insulation. No heat sources
shall be in direct contact with conbustible material. Heat
sources include conbustion engi ne exhausts, galley exhausts,
machi nery space exhausts or heat tape or heating coils. Due
consi deration should be given to pyrophoric materials that may
degrade or conmbust at relatively | ow tenperatures (about 100° Q)
when exposed for |ong periods to these heat sources.

When properly insulated or separated during normal operation
there should be little possibility of ignition. However, these
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spaces need occasional inspection to ensure the integrity of the
insulation and the condition of the conbustibles.

M scel | aneous Requi renents:

- Draft stops shall be fitted in conceal ed spaces i n accordance
with section 3.9 of this docunent.

- Storage of conbustibles is never permtted in conceal ed
spaces.

- Conceal ed spaces are not given a space designation and are
considered to be within the conpartnent they bound. Section 6.16
of this circular discusses conceal ed spaces around nodul es.

3.9 Draft Stops
Ref: 46 CFR 32.56-45, 72.05-10(h), 116.415(e)
Test ASTM E- 119

Constructi on:

Draft stops shall be of B-0 class construction. They shall be
close-fitting around penetrations thus mnim zing gaps, and nade
froma rigid material such as 0.73 mm steel or an equival ent
nonconbustible material. Approved fire stop filler materials and
fi berglass tape can be used to fill gaps around cabl es, pipes, or
ducting which penetrates the draft stop. However, the method of
filling shall have such integrity that it cannot be easily
knocked | oose during normal ship operation. Flexible plastic
sheeting or fiberglass blankets are not acceptable as draft stops
and masking tape or simlar tape is not acceptable for covering

gaps.

Locati ons:

I n conceal ed horizontal |ocations (i.e. above ceilings) in
accomopdat i on spaces, service spaces, control stations,
corridors, and stairways, draft stops shall be installed
vertically every 14 neters in all directions (i.e. |ongitudinal
and at hwartship directions).

In conceal ed vertical locations (i.e. behind bul khead panels) in
t he conpartnments nentioned above, draft stops shall be fitted
hori zontally at each deck but not greater than a nmaxi num spaci ng
of 4 meters. Draft stops need not be fitted at each landing in
stairtowers between decks unless the spacing fromthe deck to the
landing is greater than 4 neters.

Excepti ons:
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Draft stops are not required in conceal ed spaces above the
ceilings of large public spaces if:

- The vessel has no overni ght acconmodations for passengers

- The public space is bounded conpletely by A-class barriers
and/or the outer shell of the vessel

- The public space in question is open and unobstructed such
that a fire in any part of the space will quickly be discovered

- The area above the ceiling is easily accessible from bel ow for
fire fighting purposes

- Conbustibles in the space above the ceiling are limted to
electrical cabling primarily for lighting circuits.

Practically speaking, with respect to draft stop requirenents, a
"l arge" space woul d be defined as one with a floor area having at
| east one dinmension greater then 14 neters (corresponding to the
maxi mum di st ance before draft stops are required).

An "open" space nmeans that persons are generally aware or could
easily be nmade aware of what is happening renote fromtheir
| ocation within that space.

The requirenment that the vessel have no overni ght acconmodati ons
hel ps to ensure that the space is occupied during the entire
voyage so that visual detection in the early stages of fire
growh is likely. It is reasonable to assune such conditions on
day/ eveni ng excursions in which the primary activities of the
vessel center around the function of the | arge open space.

3.10 Doors
Ref: 46 CFR 32.57-10(d)(4), 72.05-25, 108.143, 116.435
Test ASTM E- 152, UL 10B I MO Res A 754(18)

The intent of this section is to explain the m ninmum prescriptive
construction requirenments (and al so the underlying performance
criteria) that will result in a door reasonably capabl e of

mai ntaining the fire integrity of the bul khead it penetrates.
This performance has been traditionally met through specific
construction standards as outlined in 46 CFR 72.05-25. In
practice, it is recognized that the door assenblies do not
entirely meet the integrity of the bul khead. 1In fact, these
doors will not neet the requirements of SOLAS. This is partially
justified by realizing that conbustibles are not usually stored
agai nst the door and thus the possibility of igniting objects on
t he unexposed side of the barrier is sonewhat dimnished. This
assunption may be invalid under certain conditions such as when
peopl e may be adjacent to the door. The designer should give due
consideration to the Iimtations of doors constructed to the

m ni mum prescriptive requirenents.
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Hori zontal Fire Doors:

Hori zontal fire doors are prohibited in passenger areas because
of past safety problens not related to fire protection.

Hori zontal is defined as the plane in which the door is situated
when in the closed position. This would be considered the deck
of the vessel. These doors nmay be used in spaces accessible only
to the crewfollowng the restrictions outlined in 46 CFR

116. 453.

These doors should not be confused with traditional vertical
doors situated in bul kheads. Vertical doors may be sliding or
hi nged. Sliding doors usually slide horizontally while hinged
doors rotate around a vertical axis. It is common to hear the
term"horizontal sliding fire door" which neans a traditional
vertical door (located in a bul khead) which slides open and
closed in the horizontal direction (sideways).

Door install ation:

The installation of the door and its frame shall be consistent
with the perfornmance expected of the door assenbly itself and the
general construction practices as discussed in section 3. 2. For
exanpl e, an A-class assenbly nmay either incorporate a continuous
butt-weld of the frane to the bul khead or nay use an overl appi ng
franme with a non-continuous weld or bolts. |If bolts or a non-
continuous weld is used on the door frame flange then the flange
nmust have sufficient overlap and tightness to ensure the assenbly
is "tight fitting" as defined in section 1.3 of this circular. As
a general rule, if light can be seen through the joint in the
door frame and the bul khead then the installation is
unacceptable. B-class installations shall be close fitting.
SNAME TB 2-21 (pg. 14) gives guidance for attaching steel frames
i n al um num bul kheads. This of course, does not circument other
construction requirenments that may be necessary for watertight
instal |l ati ons.

Decorative doors shall not interfere with the proper operation of
any fire-rated door assenbly. It is not acceptable to assune

t hat decorative doors can be opened in the opposite direction of
the fl ow of persons during evacuati on.

Doors may be covered with veneers consistent with the applicable
bul khead requirenents in accordance with 46 CFR 72.05-25(a)(7) or
t he applicabl e Subchapter.

Hose ports may be installed in any rated fire door (i ncluding
stairtowers and WZ's but not including watertight doors). Hose
ports, when installed shall neet the follow ng requirenents:

- Constructed of nonconbustible materi al s.

73



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO.
- Self-closing closure that is normally kept in the closed
posi tion.
- A square opening of 150 mmon a side with the door in the
cl osed position.
- Located on the | ower edge, opposite the hinge side.

Al t hough hose ports are permitted in stairtower doors and WZ

bul khead doors, it should be noted that for the purpose of
arranging fire hose stations and fire hose lengths as required in
46 CFR 76. 10-10(d), hose ports nust be "consi dered as

nonexi stent” in MVZ bul kheads. In effect, this neans that hose
stations and hose | engths shall be determ ned w thout allowance
for passing through an WZ boundary even though the hose port is
permtted.

Prescriptive Requirenents

The basic construction requirenents for a door are found in 46
CFR 72.05-25 or 116.435 and are rather detailed. These are
structural fire protection requirenents and do not necessarily
reflect requirenments for watertight integrity or egress sizing
requi renents. Watertight doors do not at any time require
insulation to be applied to neet the requirenments for fire
protection.

The requirenments in 46 CFR 72. 05-25 are based on hi nged doors and
thus do not give significant details about hydraulic, pneumatic,
or sliding door assenblies. Such assenblies are expected to work
effectively during the early period of fire exposure. Detailed
requi renents and testing procedures for door control systens can
be found in Annex 1, Part 4 of the I MO FTP Code and coul d be used
by the designer to prove performance under 46 CFR

Ceneral prescriptive requirenments for doors can be found in 46
CFR 72.05-25(a). Sone of the nore inportant requirenments for A-
cl ass and B-class doors are listed below as a sutmmary only and
are not all-inclusive.

A-class (72.05-25(hb))

- hollow or solid steel or equivalent (A-class construction) *
- A-15 insulation for any bul khead requirenment above A-0 **

- conbusti bl e veneers may be used simlar to the bul khead

- no vent grilles or other ventilation openings permtted

- 12. 7 mm maxi nrum under cut (carpet shall not pass under doors)
- 12.7 mm m ni nrum door stop on sides and top

- 3.2 mm maxi mum gap between doubl e doors

- glass used in doors shall be Iimted in area to .06 nm? and be
at least 6.5 mMmmthick, wire inserted or equival ent

B-class (72.05-25(c))

- hollow or solid steel or equivalent (B-class construction) *
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- vent grill pernmitted in lower half of door (.19 n? nax area)
- 25.4 mm maxi mum under cut (carpet shall not pass under doors)
- 12.7 mm m ni mum door stop on sides and top
- 3.2 mm maxi mum gap between doubl e doors
- no restriction on area of glass but it shall be at least 6.5 mm
thick, wire inserted or equival ent

Stai rways and WZ doors - interior (72.05-25(b)(9))

- the above A-class requirenents apply, and in addition;

- doors other than those normally | ocked (i.e. utility | ockers)
shal |l be self closing

- doors normally open (in addition to being self closing) shal
be equi pped with local release and renote rel ease fromthe
control station

Exterior doors (72.05-25(b)(8))

- may be constructed of hardwood minimum 4.5 cmthickness ***

- unlimted area of glass permtted

- wire inserted glass required when door divides noderate and
high fire risk areas fromsafety areas

- in cases when exterior doors are adjacent to refuge areas the
doors shall fully conmply with the requirenents for the division
in which they are |ocated which is usually A-class or C-class
snoke tight - radiation may be an issue for glass (Sec. 3.11)

* A single thickness of 3 mmsteel or a double thickness of 1.5
mm steel is acceptable for A-class construction. A single 1.5 mm
thick plate is acceptable for B-class. Insulated alumnumis not
accept abl e (because the edges around the doors cannot
sufficiently be insulated) unless proven in the standard fire
test.

**  \When a door is installed in A- 15, A-30, or A-60 bul kheads the
i nsul ation requirenent of 15 mi nutes can be nmet by using
i nsul ati on approved under 164.007 at a thickness of .5 "S".

***  Hardwood is considered to be oak or other wood with simlar
resistance to fire. A specific density of approximtely 0.6 may
be used as a guide. Also, see the bel ow discussion for the use
of alum num doors to exterior locations in |lieu of hardwood.

The all owance of unlimted glass in B-class and exterior doors as
menti oned above is not intended to degrade the integrity of the
door in a fire condition. Nor is this allowance justification
for the use of doors constructed entirely of gl ass.

Per f ormance requirenents:
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Unli ke the Coast Guard's prescriptive requirenents, SOLAS and the
U.S. shoreside industries use a performance standard for doors.
The Coast Guard phil osophy (based on research) is that a door
constructed to the prescriptive requirenments would perform
adequat el y under nost situations conpared to the perfornance
obj ecti ves.

Based on this research the follow ng doors will be accepted in
pl ace of the Coast Guard construction standard;

- UL 10b 1 1/2 hour rated doors of nonconbustible construction
for A-class. The UL rating shall be hollow netal doors with no
tenperature rating for A-O while hollow netal 450°F rating is
required for A-15 doors. The doors nust be suitable for steel
bul khead construction as recomended by the manufacturer having
regard for the deformation characteristics of steel construction
in a fire condition.

- ASTM E-152 1 1/2 hour fire rated steel doors for A-class. The
doors nust be suitable for steel construction as recomended by
t he manufacturer having regard for the deformation
characteristics of steel construction in a fire condition.

- MO Res A 754(18) or ASTM F-1384 tested doors of nonconbusti bl e
construction. These two test nethods ensure performance exactly
as would be required for the barrier and subsequently, their
rating is identical to the bul khead rating system

- 1 hour rated doors under UL or ASTM E-152 will be accepted for
B-cl ass construction. The UL rating shall be hollow netal doors
with no tenperature rating for B-0 while hollow nmetal 650°F
rating is required for B-15 doors.

The UL "hol |l ow netal " designation ensures nonconbusti bl e
construction but designers should confirmthis with the

manuf acturer. Insulation inside the door has no restrictions
when using UL rated doors. Door franes and wi ndows used with UL
rated doors shall also be UL rated for use with that particul ar
door.

Al um num Door s:

On vessels of traditional steel construction there are sone
situations when alum numfittings wll not significantly degrade
the structural fire protection of the vessel having due regard
for the fact that alumnumis a heat sensitive nmateri al

In theory, alumnumfittings may be used without limtation if
they can neet the standard fire test criteria for A-class or B-

cl ass construction as appropriate. 1In practice, this is not
possi bl e for doors and hatches because the gap associated with
the edges will permt the passage of flames and will nelt the

al um num even when the body of the door is insulated.
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Uni nsul at ed al um num doors may be used (as an alternative to
har dwood) for exits to the exterior (open decks) fromlowfire
ri sk spaces including type 5A, corridors, stairtowers, and
control stations. Open decks, in this case, do not include
encl osed pronenades because of the potential for snoke and heat
accunul ati on greater than that expected on a conpletely open
weat her deck

This all owance permtting alum num doors in these certain
| ocations is based on the expected |low fire hazard associ at ed
with these spaces.

In sunmary, alum num doors are permtted between type 1, 2, 3, or
5A spaces adjacent to type 4 or 13 (open decks) including weather
deck refuge areas.

M scel | aneous consi der ati ons:

Doors in A-class and B-class construction shall be fitted with
hi nges and hardware of steel or other materials which are not
heat sensitive and incorporate good nmarine practice.

Doors are only effective when in the closed position. Doors
shoul d be cl osed whenever possible especially at night or when
conpartnents are not in use during the day. Doors should not be
wedged open or tied open especially when not attended.

Mechani cal hol dback hooks are not permtted on fire doors (A-

cl ass or B-class doors) but hol dback mechani sns which are fail -
safe and capabl e of | ocal and renote operation are perm ssible
following the restrictions in 46 CFR 72.05-25 or 116. 435.

3.11 Wndows and d ass
Ref: 46 CFR 32.52-(21 through 25), 72.05-30, 116.433
Test ASTM E-119, | MO Draft Reconmmendati on.

The intent of this sectionis to limt the use of glass when it
is of lesser integrity than the bul khead in which it is fitted.
And it is also the intent of this section to require wi ndows to
nmeet the construction and integrity requirenments of the bul kheads
in which they are fitted when in critical |ocations such as WZ
bul kheads, stairtower boundaries, refuge areas, and |ifeboat
enbarkation areas. Construction and integrity considerations for
wi ndows i ncl udes;

- Nonconbusti bl e construction

- Standard furnace test for A or B classification criteria

- Emissive (radiative) output consistent with A or B class steel
construction

In theory, if the above criteria are net, then there are no
restrictions on the use of glass with respect to fire protection.
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O herwi se, restriction nust be placed on the use and | ocation of
gl ass as described bel ow

In 46 CFR, under several parts, the requirenents for gl ass
installations are discussed with respect to fire protection.

Hi storically, these requirenents are based on the assunption that
w ndows are considered a small portion of the total surface area
of the bul khead, acknow edgi ng the reduced fire resistance of
comon glass. | n nodern ship design, w ndows have becone | arger
to a point beyond the limts originally envisioned by 46 CFR and
traditional ship design

Ceneral requirenents (all assenblies):

For general applications, glass shall be at least 6.5 nmin

t hi ckness and held intact with steel frames in accordance with
72.05-30(a) or the applicable Subchapter. Wen special hazards
exi st or added integrity is needed, wire inserted glass, tenpered
gl ass, or protective shutters may be required to increase the
resistance or integrity of the w ndow assenbly. Also, as a
general rule glass installations shall be at |east 1 m above the
deck (consistent with stormrail requirenents in 46 CFR 72.40).

CGeneral Requirenments (A/ B-class Assenblies):

Wre inserted glass may be replaced by | am nated gl ass of at

| east two layers. Lamnated glass remains intact relatively well
because the lam nation provides integrity simlar to the wire by
hol di ng fractured sections of glass together and the | anmi nate
reduces heat transfer to the second (outside) pane of glass. The
total thickness required would be determ ned by show ng

equi val ent performance in a fire test.

The fram ng of a wi ndow assenbly in A-class and B-cl ass bul kheads
shall be steel. Rubber gasket material is permssible for use
with steel window frames as long as the frame will hold the gl ass
if the gasket is burned away in a fire. Lock-strip rubber
gaskets cannot be used as an equi val ent replacenent for the steel
frame when the barrier is A-class or B-class.

Wt h al um num bul khead construction, steel clips are required
when using alum num frames and clips shall extend at |east 10 cm
under the insulation on the surroundi ng bul khead and nust be
mechani cally fixed to the bul khead. This policy is consistent
with the door fram ng policy for alum num construction as
outlined in SNAME T+R Bul letin 2-21.

CGeneral Requirenents (C-class Assenblies):

In the case of C-class bul kheads, franmes shall be nonconbusti bl e
(usually steel or alumnum). Lock-strip gaskets may be used in

pl ace of a nonconbustible frame if the gaskets conply with ASTM

C-542 which shall include flanme resistance using ASTM C- 1166
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Specific limtations on the Use of 4 ass:

In order to maintain the integrity of the bul kheads as originally
i ntended, the amount of non-fire rated glass permtted in the

bul kheads nust be Iimted and optional protection neasures

i npl emented as outlined bel ow and sunmari zed in table 3. 2.

A-class adjacent to exterior (to type 13 space) - The total
anount of glass shall not exceed 50% of the bul khead area. This
l[imtation is placed because of the recognition that anneal ed

gl ass does not neet the A-class performance as required for these
bul kheads. d ass surfaces in excess of this limt wll

di squalify the bul khead as A-class construction and will require
additional neasures to increase integrity as determ ned by an
engi neering anal ysis conducted by the designer. (also see section
6.17 of this circular)

A-class adjacent to exterior (to type 4 areas) - glass shall be
wire inserted (6.5 mm or |am nated glass with the exception of
type 5 and 5A spaces which do not need wire inserted gl ass.
Additionally, total area shall be limted to 25% of the bul khead
area. Wndows above or bel ow safety areas may al so need speci al
consi derati on.

A-class adjacent to exterior (qualified refuge area) - In
addition to the basic requirenents for conpartnents adjacent to
type 4 areas, wi ndows shall be fitted with 1 1/2 hour shutters
activated automatically and with manual operation fromthe
exterior wwth the exception of type 5A spaces which do not need
shutters. Alternatives to shutters such as deadlight covers or
sprinklers may be considered by MSC during plan review if the

w ndow assenbly can neet the radiation characteristics of the
rated bul khead as noted in figure 3.6 or the prescriptive

requi renments in NVIC 10-93. Wndows above or bel ow refuge areas
may al so need speci al consideration.

C-class and snoke tight to exterior (to type 13 spaces) - no
limtations on the area of gl ass.

A-class or B-class interior (low noderate fire risk) - glass
shall be wire inserted, lamnated, or fire rated safety glass and
shal |l neet the snoke and flane integrity of the bul khead and is
limted to 5% of the bul khead area. O, as an alternative, neet
t he snmoke, flame, thermal, and radiative criteria with no
subsequent limtation on area. This second option requires ful
scale testing and engineering analysis. |If a designer w shes to
deviate it is the responsibility of the designer to adequately
predi ct the radiation hazard to nearby conbusti bl es or passengers
and crew using engi neering nmethods and to propose a nethod of
mtigation acceptable to the MSC during plan review.

A-class or B-class interior (critical locations) - Wndows are
generally prohibited in critical |ocations such as barriers

adj acent to machi nery spaces, main vertical zone boundari es,

stai rways, and passageways. One exception to this is barriers of
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engi neroom control spaces |ooking into the engi neroom when the
control space is located entirely within the engi neroom

Exterior Ship side or "open" superstructure - Materials of
construction for framng and gl azing shall be nonconbusti bl e.

QO herwi se, there are no fire related restrictions on glass or
fram ng except when considered in special ship side |ocations as
descri bed bel ow.

M scel | aneous Appli cati ons:

For service openings in a galley bul khead (usually not fitted
with glass) that serve ness areas or dining areas, the division
between the two is required to be A-class. The serving w ndow
closure is expected to maintain the integrity of the barrier
since the opening is not fitted with glass. This can be
acconplished by installing a hinged steel cover that can be
closed fromoutside the galley. A rolling steel shutter which is
operable fromoutside the galley space and is rated for 1-1/2
hours by UL is al so accept abl e.

Bri dge spaces have special requirenments for wi ndows which face
out over the vessel for navigation purposes and do not require
specific structural fire protection as discussed in this
circular. However, glass |located in bul kheads and doors that
exit the bridge adjacent to other interior spaces are part of the
fire control bul kheads and are not part of the ship's navigation
and thus must neet the structural fire protection requirenments of
46 CFR.

Speci al Ship side Considerations:

Speci al consideration should be given to w ndows/ openi ngs | ocated
in the ship side below lifeboat/liferaft enbarkation areas,
refuge/ safety areas, or lifeboats/liferafts based on the
potential for fire and snoke to affect the enbarkation area or
the actual lowering of the |lifesaving appliances. A steel

barrier providing A-O protection should be sufficient to permt

| aunchi ng of Iifesaving equi pnent or the depl oynent of inflatable
slides. However, wi ndow radiation may degrade this integrity
even when the windowis A-0, since wi ndow radi ati on may approach
50 kw/nf in a representative fire.

W ndows directly above lifeboat/liferaft enbarkation or

refuge/ safety areas may al so create a hazard to people if a fire
causes such assenblies to fail and fall onto the deck below. In
this case, lamnated or wire inserted glass nay be necessary to
ensure the integrity of the glass structure.

W ndows or openings in the ship side of the vessel shall not
degrade the integrity of decks by permtting fire spread to
conpartnents above through other w ndows or openings. To permt
fire spread to a conpartnent above would violate the fire
integrity of the deck. Consideration shall be given in the
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design of the vessel exterior boundaries and ship side to prevent

THIS SPACE ADJACENT TO . »
EMBARKATION INTERIOR TYPE
TYPE 13 REFUGE/SAFETY 5.6 7 ETC
TYPE | 6.5mm GLASS WIRE INSERTED OR MEET ALL THE BULKHEAD
50% AREA LIMIT ;gg*ﬂﬁ;ﬁ$’25% REQUIREMENTS AND
FOR A/B CLASS FOR A/B CLASS LIMITED TO 5% BULKHEAD
7 WITH STEEL
FRAME OR STEEL WITH SHUTTERS OR AREA ORMEET ALL THE
CLIPS PROTECTION REQUIREMENTSINCLUDING
REOUIRED. REQUIRED FOR RADIATION CRITERIA
Q : REFUGE AREAS
5 SAME AS TYPE 7 SAME AS TYPE 7

SAME ASTYPE 7

SAME AS TYPE 5
EXCEPT THAT
A NO AREA SHUTTERS ARE NOT SAME AS TYPE 7
LIMITATIONS REQUIRED ADJACENT
TO REFUGE AREAS

MACH-| PERMITTED NORMALLY NOT NORMALLY

INERY || ONLY ON A PERMITTED WITHOUT NOT PERMITTED WITHOUT
SPACE| CASE-BY-CASE ENGINEERING ENGINEERING ANALYSIS
AND APPROVAL ANALYSISPROVING PROVING FULL

MVZ FULL PERFORMANCE PERFORMANCE

GLASS REQUIREMENTS BY LOCATION (SubH)

TABLES3.2

—
this mechani smof fire spread.

In addition, wi ndows which are |located in the superstructure

whi ch face adj acent wi ndows nust account for fire spread by

radi ation. As an exanple, wi ndows may be permitted in exterior
boundaries of stairtowers in accordance with section 3.19 of this
circular only if other wi ndows adjacent to or bel ow these
stairtower w ndows do not present a fire radiation hazard.

Bul khead Radi ati on Requi renents:

The radi ati on hazard t hrough glass may be a significant problem
and may be used as a criterion for equival ence to the bul khead in
"critical" locations. Research has been done to evaluate the
radi ati on characteristic of steel bul kheads so that a conparison
can be made and performance criteria can be set for w ndow
construction when thermal radiation is of concern. Tests
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conducted by the Coast Guard for A-class construction using steel
show that the radiation and surface tenperature is as foll ows:

A-60 1 kw n? and 140 °C surface tenperature at 60 ninutes

A-30 2.5 kw/ ng and 250 °C surface tenperature at 60 m nutes
A-15 4.5 kw n?_and 350 °C surface tenperature at 60 m nutes
A-0 52.0 kw/ n? and 800 °C surface tenperature at 60 m nutes

Testing of w ndow assenblies for em ssive power shall be in
accordance with the Thernmal Radi ation test Supplenent to Fire
Resi stance tests for "A" And "B" Class Divisions in the IMOFire

Test Procedures Code. This test nethod outlines the acceptance
criteria and the exact placenent and type of neasuring devices.
Fig 3.4 is an excerpt fromthe FTP Code showi ng the test
arrangenent and acceptance criteria.

Use of Active Systens:

W ndows that use active nethods for providing the required
integrity shall denonstrate their performance and reliability.
The reliability of active systens is an issue because passive
systens are considered to be alnost perfectly reliable. Enough
of a difference inreliability exists to require the engineer to
address this issue. There are many reliability determ nation

t echni ques avail able to the designer which nay be used in the
engi neering anal ysi s.
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3.12 Tonnage Openi ngs
Ref: 16 CFR 72.05-35(b), 108.145
Test ASTM E- 119, | MO Res A 653(16)

Wher e tonnage openings are nmade in A or B-class boundaries, they
shoul d be closed by steel plates of at least 3 mm (1. 5mm for B-
class) and suitably stiffened and held in place by steel hook
bolts or equivalent. No gasket or caulking is permtted by the
definition of a tonnage opening as defined el sewhere in 46 CFR
The plate should overlap the opening and be close fitting.

Wher e tonnage openings are installed in B-15, B-30, A-15, A-30,
or A-60 barriers, the cover plate should be insulated to the sane

CRITERIA FOR HEAT FLUX
FIRE RESISTANT TIME PERIOD EMISSIVE
DIVISION FROM BEGNNING POWER, Ec
CLASSIFICATION OF TEST (Kw per sqm)
A-0 60 min 56.5
 Al1s 15 min | 2.34
60 min 8.0
A-30 30 min 2.34
60 min 6.4
A-60 60 min 2 34
B-0 30 min 36.9
B-15 15 min 2.34
30 min 4.3
A
2440 mm || el { ]
....... FLUXMETER
\ -
_ — AS REQUIRED
- >

< 1900mm |
WINDOW RADIATION TEST PROCEDURE
FIGURE 3.4

standards as the bul khead. Care should be taken to ensure that
the gap between the insulation on the cover and the insulation on
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the division is as snmall as possible. Insulation need not be
appl i ed over the hook bolts.

3.13 Cable Penetrations
Ref: 46 CFR 72.05, 116.415(a)(ii) through (iv)
Test ASTM E-814, UL 1479, M L-P-24705,
| MO Res A. 754(18)

Cable installations shall not degrade the integrity of the
barrier at the penetration. This integrity includes fire

resi stance, snoke passage, and structural integrity which are the
sane basic performance requirenents used to test barrier
assenbl i es.

Cabl e Penetration Fire Stop Approvals:

Designs for wiring penetrations of A and B-cl ass bul kheads are
reviewed by the Coast Guard and letters are issued to
manufacturers. It is expected that construction shall be of good
marine practice and naterials shall be suitable for marine use.

ASTM E-814 is the primary test method and involves an F rating
for the passage of flame and hot gases and a T rating for
tenperature rise on the unexposed side (180° C for A-class). |If
the approval is required for A-class barriers the F-rating shal
be at |least 60 mnutes. For B-class barriers the F-rating shal
be at least 30 mnutes. For exanple, if a fitting (wth a
neasured F rating of 60 m nutes) has a neasured T-rating of 25
mnutes then it can be used by itself in a bul khead rated A-15 or
less. It can be used as a conponent in an A-30 or A-60 bul khead
by appl yi ng approved i nsul ati on.
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The insul ating requirenments for cable penetrations is simlar to
that of other bul khead fittings. Insulation of cable
penetrations includes stuffing the insulation between the cabl es
and wapping it around the cable bundle out to a distance of 300
mm at the sane thickness "S" or fraction of "S" as the bul khead.
Figure 3.5 represents the default arrangenent. O her
arrangenents are acceptabl e when specifically tested in the
furnace and accepted by the Coast Cuard.

The hose streamtest is not required for Coast Guard approval but
is optional under ASTM E-814 and | MO Resol ution A 754(18).
However, structural integrity of the penetration is inportant and
fittings should be nechanically solid. An inspector may pull on
cables to ensure there is sufficient nmechanical strength.

Watertight Integrity:

Fire stops requiring watertight integrity shall be
hydrostatically tested with a static head equal to 6 neters of
water for a 10 minute period. The water |eakage shall be
collected in a container and the total |eakage shall be

A-0 DEVICE INSULATED o THICKNESS “S" . svs
TO A-60 WITH THICKNESS ‘ ‘ THICKNE

S </

COLLAR _\

4

ELECTRICAL
CABLES /\

/ BULKHEAD 300 mm

A
\

INSULATION
o THICKNESS “ S’
INSULATION ()
STUFFED () o
AROUND ®
CABLES o
(J

NOTE: INSULATION THICKNESS “S” MAY BE REDUCED ACCORDINGLY FOR
RATINGS LESS THAN A-60

PENETRATION INSULATION DETAIL
FIGURE 3.5
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negligible. This is essentially the sanme performance as is used
in watertight door tests using ASTM F-1196. The fitting tested
for watertightness shall be of identical dinensions and
construction as that used in the furnace test. Passing this test
permts use of the fitting in watertight bul kheads under the
assunption that its ability to resist the passage of water is
under energency situations (i.e. during flooding). |Its use under
other conditions (i.e. tank boundaries) is governed by Subchapter
F and Marine Safety Center requirenments as applicable to narine
engi neeri ng.

O her Acceptabl e Test Met hods:

Penetrations that neet the ML-Spec for naval vessels (ML-P-
24705) are acceptable and will be given an "A-0 watertight"
classification. Oher ratings nay be given after conducting the
ASTM E- 814 test to determine the "T" rating since there is no way
of realistically determning this rating fromthe ML Spec
testing.

UL 1479 is also an acceptable test nethod but nost UL rated
assenbl i es involve concrete or gypsum board construction which
may not be applicable to steel construction for various reasons

i nvol ving heat transfer mechanisms. For this reason, it is
important that the test used to determine the "F' and "T" ratings
is conducted in a steel bul khead for Coast Guard acceptance.

Addi tional Testing Details:

The penetration being tested should be representative of the
actual installation. For multi-cable transits, the opening
tested shoul d have roughly 50 percent of the opening area

di spl aced by cables (SOLAS Res. A 754(18) requires no nore than
40 percent). In any event, the size of the fire stop tested and
the diameter of the cables used in the test shall be the nmaxi mum
limts for the Coast Guard acceptance.

| nsul ation used during the test shall be docunented on the
approved drawi ng and shall be required for actual installations.
When insulation is used in the test, it shall be applied to the
unexposed side (outside) which is considered to represent the
nost onerous arrangemnent.

If a penetration is not normally installed symetrically in the
barrier, the I onger portion or the portion with the majority of
the fitting shall be placed on the exposed side (inside) which is
considered to represent the nobst onerous arrangenent.

Testing should be conducted in the orientation in which the fire
stop will be installed. If the fire stop will be used in

bul kheads and decks, then the fire stop shall be tested in the
hori zontal plane representing a deck installation which is
considered to represent the nost onerous arrangenent.
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Materi al and Construction Detail s:

Penetrations through divisions which are only required to be C
cl ass do not require approved fire stops and should be
constructed in accordance with good marine practice. Al
materials shall be nonconbusti bl e.

Penetrations through divisions which are required to be C-cl ass
snoke tight do not require approved fire stops but shall be tight
fitting so as not to pass snoke. Approved fire stop putties may
be used to fill the gaps. In this case there is no requirenment
to apply these materials in any specific thickness or nethod as
woul d be required for A/B-class construction as |long as the
penetration is adequately seal ed using good nmari ne practice.

It should be noted that 46 CFR 111.60-5 references | EEE standard
nunber 45 section 20 which requires that a cabl e passing through
a bul khead shall have at |east a m ni num bearing surface of 6 nm
This in effect would require sone form of bushing even for C

cl ass bul kheads.

Cabl e penetrations should be nechanically supported by neans
other than the fire stop. Support for cables shall be suitably
stiffened, nmade of nonconbustible material, and al so shall not be
heat sensitive to ensure the cable support remains intact during
fire exposure. Fiberglass cable trays nay be used on open decks
and in machi nery spaces in accordance with the Marine Safety
Manual , Vol . |1, Paragraph 5.C 6. However, they shall be fitted
wi th enough steel supports to ensure the cables remain in place
after a fire and such cable trays shall not present a fire hazard
in excess of that otherw se provided by the cables. This would
be proven by subjecting the tray to a representative fire test to
prove | ow flame spread perfornance.

The material used to seal the penetration shall be
nonconbusti ble, or an intunmescent material. ldeally, snoke
generation and flame spread by the material surface shoul d not
exceed that allowed for interior finishes. |In practice the small
surface areas associated with these materials mnimzes the
hazard potential. For this reason, the naterial properties are
sel dom actual ly tested but rather generally observed during the
furnace test.

Penetrations through A-class and B-class divisions receive
Commandant acceptance after subm ssion of test results as

descri bed above. The submi ssion shall include detail ed draw ngs
of the penetration device including dinensions, materials of
construction, and construction method. The inspector then need
only ensure the fitting is properly constructed in accordance
with the approved drawings and rigidly installed with no | oose
cabl es.
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3.14 Piping Penetrations
Ref: 46 CFR 56.50-1(a), 56.60-25(a), 116.415(a)(ii - iv)
Test ASTM E-814, UL 1479, M L-P-24705,
| MO Res A. 754(18)

Pi pi ng penetrations shall not degrade the integrity of the

bul khead and notice should be taken of Subchapter F, specifically
46 CFR 56.50-1 and section 2.3 of this circular dealing with

pl astic pipe and other materials considered to be heat sensitive.
Many installations enploy Coast Guard accepted fire stops tested
and fitted specifically for pipes using the process di scussed
above for cables. Al installations shall enploy good narine
practice including resistance to vibration and novenent. Sone
specific requirenents include:

- Piping nmade from heat sensitive materials shall not
penetrate A-class or B-class divisions unless perfornmance can
be proven, or constructed in accordance with figure 3.6(b),
(d), (f), and (h) as a m nimum prescriptive requirenent.

- Steel pipe in steel bul kheads and al um num pi pe in
al um num bul kheads shall be wel ded conti nuously
on one side for A-class penetrations. B-class penetrations
shall be close fitting.

- Pipe penetrations through Cclass snoke tight barriers
shoul d be nechanically supported and made snoke tight as
di scussed in section 3.2 (Cclass snoke tight bul kheads).

- Piping is required to be insulated to the sanme |evel of
performance (thickness "S") as that required for the
bul khead. This insulation shall be applied for a distance of
30 cmon the sane side of the bul khead which is insulated.
This is usually both sides for al um num construction.

- In some limted arrangenents in accordance with figure 3.6(d)
and (f), the insulation shall be carried out 450 nm and the
i nsul ation shall be placed on both sides of the bul khead.

Bol ted connections are not permtted for pipe penetrations in any
bul khead or deck in accordance with the requirenents of 46 CFR
Subchapt er F.

When sl eeves are incorporated and extend 30 cm on each side of

t he bul khead, approved fire stop putties need not fill the entire
length of the fitting. |In nost cases, the manufacturers wl|
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CONTINUOUS WELD
ON ONE SIDE ONLY
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CONTINUOUSWELD
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\_
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FI GURE 3. 6(c)
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BULKHEAD FOR B-0
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FI GURE 3. 6(d)
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ALUMINUM PIPE

APPROVED FI RE STOP
OVERLAP“S* OR MATERI AL 5-10mm ON
SAME FRACTI ON ’\( EACH END ACCORDI NG
AS BULKHEAD ‘ ‘ TO THE MANUFACTURER

RECOMENDATI ONS

300mm ALUMI NUM
SPOOL PIECE OR
SLEEVE ON EACH S DE

Smm THICK ALUM I NUM
PLATE AND SPOOL
PIECE

OVERLAP*“S" OR
SAME FRACTI ON
ASBULKHEAD

ALUMINUM BULKHEAD (A-CLASS) ALUMINUM OR PLASTIC PI PE
FI GURE 3. 6(f)
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CLOSE FITTING

OVERLAP*®“S* OR
SAME FRACTION
AS BULKHEAD \

CLOSE FITTING

ALUMI NUM SPOOL

PI ECE OR SLEEVEOF ANY
LENGTH ON ONE OR BOTH
SIDES BUT INSULATION
SHALL NEVER BE LESS
THAN 300mm ON EACH SI DE

5mm THI CK ALUM I NUM
PLATE AND SPOOL
PI ECE

OVERLAP*“S* OR
SAME FRACTION  —
ASBULKHEAD — W —

STEEL PIPE

ALUM I NUM BULKHEAD (B-CLASS) STEEL PIPE
FI GURE 3. 6(g)
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OVERLAP*“S"* OR
SAME FRACTION
ASBULKHEAD

CLOSE FITTING

h

‘ ALUMI NUM SPOOL

300mm PIECE OR SLEEVEOF ANY
K LENGTH ON ONE OR BOTH

SIDESBUT I NSULATI ON

SHALL NEVER BE LESS

THAN 300mm ON EACH SI DE

Smm THI CK ALUM | NUM
PLATE AND SPOOL
PIECE

OVERLAP*“S* - | |

OR SAME .

FRACTION AS

BULKHEAD J ‘ ‘
\!

ALUMINUM BULKHEAD (B-CLASS) ALUMINUM OR PLASTIC PIPE
FI GURE 3.6(h)

PLASTI C PIPE

recommend to fill only about 5-10 cm on each side dependi ng on
the width of the opening and the fire stop orientation. |In deck
penetrations using cenent type materials, the opening is usually
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filled for the entire depth of the sl eeve because the materi al
settles to the bottom |In any case, it is very inportant that
t he pi pe be nechanically supported external of the sleeve so that
the pipe is not resting on one edge of the sleeve or relying on
the seal ant for support.

For A-class and B-cl ass al um num bul khead construction, figure
3.6 (e) through (h) provide arrangenents that neet the intended
performance including the use of insulation which my be used to
mai ntain the critical tenperature in accordance with section 2.3
of this circular.

Penetrations shall be properly supported with bolted or wel ded
braci ng. Conbustible or heat sensitive materials are not
permtted to be used for structural support of piping because
such conponents are | oad bearing and the possibility of failure
during a fire is an unacceptabl e hazard.

In cases when the bul khead is required to be watertight, other
requi renents may apply in accordance with 46 CFR Subchapter F

i ncludi ng 46 CFR 56. 60-25(a) (1) which includes a netallic spool

pi ece and adjacent netallic shutoff valve. The requirenent for a
shut of f val ve has nothing to do with structural fire protection.

3.15 Ventilation Systens
Ref: 46 CFR 32.56-60, 72.05-50, 108.181, 116.610
Test ASTM E- 119

Ventilation ducting presents a significant fire hazard in that
duct work extensively penetrates barriers and could provide an
excel | ent avenue for flanme and snoke spread past these
boundari es. However, current regul ati ons are based on the

assunption that "conventional"™ duct construction will provide
sonme | evel of inherent integrity. It is assuned that the ducting
will remain intact for some duration so as not to provide a rapid

and uncontrol |l able path for fire and snoke spread.

Conventi onal Construction:

"Conventional " ducting shall be constructed of steel with a

m ni mal thickness of 0.73 mm properly stiffened, and rigidly
connected to the ship structure. Although conventional ducting
is not actually required, its use is recormmended to avoid
addi ti onal arrangenents for penetrations such as the use of
danpers, sleeves, etc., that woul d ot herw se not be required.
For exanple, the requirenents for fire danpers are based on the
above m ni mum construction standard. |If ventilation is
constructed of thinner steel, other materials, or in some way of
| esser integrity, then the danper requirenents outlined in
section 3.16 through 3.18 may be changed so as to maintain the
sanme degree of integrity.
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If ducting is to be designed and constructed of materials having
a lesser inherent integrity than 0.73 mmsteel, then an
equi val ent | evel of safety nust be achieved considering the need
for integrity of fire boundaries. |If the designer w shes to
deviate fromthe m ninum prescriptive requirenents then the
burden is on the designer to show that the structural fire
protection of the barriers is not degraded by the ventilation
ducting. SNAME TB 2-21 (pg. 14-15) for exanple, provides
alternative arrangenents for alum num construction

It should al so be noted that conventional ducting is considered

to be dedi cat ed. In other words, the duct is not used as a rated
barrier or ceiling. For exanple, a dedicated duct would be
constructed within a conceal ed overhead and the duct wall itself

woul d not serve as the ceiling or deck. An exanple of a non-
dedi cated duct is a large plenum space in which the barriers of
the plenumare actually the duct itself. These arrangenents are
often found on | arge passenger vessels in acconmodati on areas
where nunerous ducts feed into a vertical plenumleading up to
the ventilation exhaust deck. 1In this case, the plenum nay be
classified as a type 12 void space or it may be considered an
extension of the conpartnment it serves but such plenum
arrangenents shall not degrade the conpartnment integrity by
creating an unprotected fire path from one conpartnent to

anot her. The details of construction shall be approved on a
case- by-case basis by the MSC during plan revi ew

The only time conventional ducting is actually required is for
passenger vessels using fuels with a flash point bel ow 43°C as
described in 46 CFR 72. 15-10.

Associ at ed Conponents:

Nonconbusti bl e gasket material neeting 46 CFR 164. 009 can be used
without imtation. Conbustible materials such as rubber may be
used for gaskets between flanges or standoff vibration isolators
but shall not be | oad bearing conponents, that, if they were to
fail in a fire, would cause the ductwork to fall or collapse.
Such materials shall be kept to a mnimum This of course is a
difficult requirenent to enforce and in general, should be

di scussed during plan reviewwith the OCCM or the MSC. It is
best if the designer clearly marks the | ocati ons and use of these
materials and provides detailed drawi ngs of typical arrangenents
using these materials. The use of such materials shall not
degrade the integrity of the system or associated barrier
penetrations.

No ot her conbustibles are permtted in the construction of
ventilation ducting unless neeting the strict requirenments for
conmbusti bl e ducting as outlined below. Al connections, hangers,
braci ng, and supports shall be by nmechani cal neans, suitably
stiffened, using noncombustible and non-heat sensitive materials.

Passenger Stateroom Arrangenents:
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Ventil ation systens in passenger ships that supply air to
accommodat i on spaces (stateroons) have received special attention
because of the nunerous openings required in stateroom areas.
Testing has shown that the upper section of the stateroom door
perinmeter provides a substantial portion of the snoke ingress
into the corridor. In general, the snoke will mgrate along the
upper portions of the conpartnment and pass through openi ngs
| ocated within that hot upper |ayer of the snoke - such as the
upper section of the door janb or overhead ducting.

The general flow of air in a typical stateroom area involves
mechani cal supply air discharging at ceiling | evel and natura
exhaust discharging into the corridor down | ow at deck | evel

Wth the stateroom doors closed, this pattern provides a
reasonabl e | evel of safety until the snoke | ayer descends to the
door vent. In any case, it is expected that this ventilation
arrangenent woul d provide sufficient tinme for the purpose of
detection, notification, queuing, and evacuation of persons from
roons in the vicinity of the fire.

For the above reasons, door vents placed in the [ower half of the
door height and bal anci ng ducts at deck | evel such as the ones
normal Iy found bel ow t he bathroom floors should m nim ze the
hazard of snoke novenent into the passageway during the early
stages of fire growh. Door vents and bal anci ng ducts are not
permtted in A-class divisions. Al so, they are subjected to any
area limtations as outlined in 46 CFR or SOLAS as applicabl e.
See figure 3.7 for details of acceptable arrangenents.

Conbusti bl e Duct Constructi on:

Conmbusti ble materials can be used for ductwork in limted
situations, generally short runs of 2 neters or |ess, provided
the construction, engineering, and perfornmance requirenments as
outlined and intended by 46 CFR are satisfied. These "limted"
situations shall include the foll ow ng:

a. Conbustible ducting shall be used only at term nation points
in the ducting network.

b. Conbustible ducting shall not penetrate A-class or B-class
boundari es includi ng B-class continuous ceilings. The
conmbusti bl e portion of the duct shall term nate at | east 600 mm
from A-cl ass or B-class boundari es as neasured al ong the duct.

c. Conbustible ducting shall have interior and exterior surfaces
with a maxi mum flame spread rating of 20 and a snoke production
rating of 10 or less in accordance with ASTM E-84 or neet the FTP
Code Annex 1, Part 5

There are no limtations on the structural integrity or cross
sectional area of such conbustible ducting when of "limted use"
in accordance with a., b. and c. above.
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Non- duct ed Constructi on:

In some designs, air flowis acconplished by passing through

conpartments or conceal ed spaces w thout the use of a dedicated
ducting system The above nentioned stateroom arrangenent is a
good exanple in which the corridor is used for natural exhaust.

When air handling is acconplished using non-ducted construction
the assunption that air handling systens have sone inherent
integrity is no longer valid. 1In this case, a penetration for

OVERHEAD DECK

’4

I_I/

EXHAUST K/

SUPPLY DUCTING

I_/

T - I
I CORRIDOR I
: HEAD :
: : 1 poor :
: DOOR :

STATEROOM :
1 1
1 1
I ‘$ 'v
1
! :

I - - STATEROOM
- EXHAUST

I <€ -~ - -

1

: A

| | - | L | k L | L | * — ‘ |

STATEROOM VENTILATION
FIGURE 3.7

air floww !l provide substantially |ess resistance to the
movenent of snobke and flane. G ven this situation, non-ducted
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construction nay be permtted on a case-by-case basis only after
review by the Marine Safety Center. The designer has the burden
of proving such a design does not degrade the integrity of the
barriers or egress routes.

The follow ng arrangenments are a m ni mum consi deration for making
such a proposal:

1. Non-ducted construction should be used only for exhaust of
adj acent type 3, 5, or 8 accommpdation spaces and | ow ri sk
service spaces. The air flow may not pass through any
conpartnents of greater fire risk.

2. This air should exit the vessel and should not be used for
recircul ation.

3. Unducted penetration of interior A-class or C-class snoke
tight barriers is prohibited.

4. Penetration of B-class barriers is prohibited above one half
the height of the barrier; consistent with the requirenents
for |ouvers.

5. Penetrations of C-class barriers need no speci al
consi der at i on.

Figure 3.8 shows a non-ducted ventilation arrangenents that could
be acceptabl e in accommpdati on spaces.

3.16 Ventilation Ducting Penetrations
Ref: 46 CFR 32.56-60, 72.05-50, 116.610
Test ASTM E-814, UL 555-S, SOLAS Res A. 754(18)

Ventilation ducting penetrations shall be constructed such that
the barrier fire integrity is not degraded. Arrangenents other
t han those described in 46 CFR or detail ed bel ow may be

consi dered acceptable if performance is proven through testing.
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FAN ROOM
STATEROOM (7.5KW)
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O
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CORRIDOR | HEAD
STATEROOM B-0
»‘
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éﬁh
HEAD STATEROOM
B-0 [~
To]
—
HEAD o o | HEAD
~ B-0
m
HEAD
STATEROOM w&§
o
STATEROOM
- N—
NON-DUCTED VENTILATION
FIGURE 3.8

Duct Penetrati on Construction:

The foll ow ng di scussion is based on conventional steel ducting
(as defined in section 3.16). This assunes integrity based on
steel construction of 0.73 mmthickness. |f ducting of this
construction is not used then the follow ng requirenents may not
be sufficient to ensure integrity.

When insul ation of the bul khead is required, insulation of the
ventil ation penetration shall be to the sanme thickness as the

bul khead i nsul ati on and extended out 300 mm from t he bul khead on
t he sane side of the bul khead that is insulated. Furthernore,
when a fire danper is installed on one side of a bul khead for the
pur pose of protecting that bul khead, the section of ducting

bet ween the bul khead and t he danper shall be constructed and
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insulated to the sane standard as the bul khead thus preserving
the intended integrity of the bul khead and the fitting.

Addi tional requirenents for insulating ducting and duct
penetrations may exist in 46 CFR or SOLAS for certain high hazard
| ocati ons such as machi nery spaces and gal |l ey cooki ng equi pnent.
Exanpl es include 46 CFR 72.05-50(g), 32.56-60, or SOLAS II-2/16-
3.1.4 which specify mninmuminsul ation requirenents when vent
ducting serving machi nery spaces and gal |l eys pass through
acconmodat i on spaces.

A-cl ass division penetrations:

For A-class boundaries the penetration should be tight fitting
using one of the follow ng nethods; 1) wel ded; where welding wll
probably require a spool piece for added thickness, 2) bolted;
where bolted flanges may connect directly to the bul khead and
shall be tight, or 3) a sleeve sealed with an approved fire stop
seal ant/arrangenent to provide a seal around the duct. See
figure 3.9 for details of A-class ducting penetrations.

According to 46 CFR 72.05-50(e) fire danpers are required in al
MZ penetrations including decks that form horizontal steps.

| deal Iy, ventilation ducting should not pass through zones and
thus ventilation penetrations should be a noot point.

Fire danpers are not specifically required in (non-MWZ) A-class
di vi sion penetrations of bul kheads or decks except as stipul ated
in 46 CFR 72.05-50. In general, penetrations shall be tested in
the standard fire test to prove performance. As a m ni mum
prescriptive option, the Coast Guard will accept, w thout
testing, penetrations of A-class divisions in which the ducting
is conventional steel construction, properly fitted to the
division, and fitted with a fire danper.

Fire danpers are not necessary when the ducting is A-class
construction (mnimum 3 mmthick steel) and passes entirely

t hrough a space w thout opening. However, as stated in both
Subchapter H and K, all ventilation systenms shall be fitted with

some formof closure in a location that will shut off the supply
of air to the space or group of spaces served by the ventilation
system In general, this requirenment is net by installing a

danper internally, or a vent cover externally, at the main inlet
or outlet of the ventilation system This closure should be in
an accessible |ocation outside the spaces bei ng served.

It is considered inprudent for machinery space ventilation to
open onto safety areas and refuge areas even when danpers are
install ed because of the intense heat and snoke that can be
generated and exhausted fromthese fires. The designer is
responsible, in this case, for ensuring that proper safety
neasures are taken.
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MINIMUM

CONNECT DUCTING TO SPOOL /"
PIECE WITH FLANGE, WELDING, 300mm sPOOL PIECE
-

OR OVERLAPPING ON EACH SIDE
RIVETED
COMPONENTS —

k MINIMUM 3mm
RUBBER STEEL THICKNESS

GASKET - MAXIMUM
THICKNESS OF ABOUT 5 mm
| — BOLTED FLANGE

N

APPROVED FIRE STOP MINIMUM 0.73 mm STEEL
ASSEMBLY OR A STEEL DUCTING

SLEEVE OF 300 mm EACH
SIDE USING AN APPROVED \

FIRE STOP SEALANT

THICK STEEL

VENTILATION BULKHEAD PENETRATIONS
(A-CLASS)

FIGURE 3.9

B-cl ass divi sion penetrations:

For B-cl ass bul khead penetrations using conventional duct
construction the penetration need only be close fitting. This
coul d be acconplished with a sinple cut-out (carefully sized
and/or sealed with fiberglass tape or netal sheathing) or by
usi ng steel sleeves or any of the nethods descri bed above for A-
cl ass construction.

For B-class penetrations fire danpers are not necessary if the
ducting is of conventional construction. Oherwise, afire
danper nmay be necessary to ensure integrity in B-class bul khead
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penetrations. Oher equival ent neans of protection may be
acceptabl e provided that it is proven (via testing) not to
degrade the performance of the bul khead.

Speci al consideration should be given to ventilation ducting
serving stateroons AND corridors because of the potential for
snoke novenent into the egress path. Barriers in these |ocations
are B-class construction which, although not required to prevent
t he passage of snoke, do in fact slow snoke novenent
significantly.

Ventil ati on arrangenents should performsimlar to the divisions
W th respect to snoke novenent. As an exanple, |ouvers or vents
in the | ower portion of a door reasonably neet B-class
performance while junper ducts in the top of the division do not
meet the m ni num performance. Junper ducts and unprotected
openi ngs are never permtted in A-class construction.

C-cl ass division penetrations:

For C-class construction no sleeve or spool piece is required
regardl ess of duct construction. Fire danpers are not required
in Cclass construction penetrations. There is no requirenent
that C-class divisions prevent or resist the spread of flame or
snoke.

For C-class snoke tight construction the penetration shall be
sealed tight. Fire danpers are not specifically required in C

cl ass snoke tight penetrations. However, integrity of the

bul khead with respect to snoke novenment nust be maintained. This
can nost effectively be achieved by using a ducting arrangenent

t hat does not serve both spaces divided by the snoke tight
boundary. If the ducting serves both spaces, a snoke danper is
required. In this case, the danper shall be manually operated
locally so that those persons seeking refuge have the ability to
cl ose the opening thenselves. This requirenent is in recognition
t hat snoke tight boundaries are normally used adjacent to refuge
areas. Vent covers are acceptable for exterior refuge |ocations.

Snoke danpers do not have a specific construction standard but
i nstead shall be rated by UL 555-S as type |-250 or 11-250.

3.17 Fire Danper Construction
Ref: 46 CFR 72.05-50
Test ASTM E-814, UL 555

In theory, to prevent the passage of flanme and snoke, a fitting
shoul d be tight. However, in practice, making danper closures
tight is cost prohibitive and given the fact that the duct |ength
and construction helps to nmaintain the integrity of the barrier,
cl osures need only be reasonably fitted with the casing as

descri bed bel ow. Wen danpers are required, or used as an
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optional arrangenent, the follow ng m ni mum construction
practices may be followed in lieu of fire testing.

A-cl ass Construction:

As a mnimum prescriptive requirenent for A-class construction,
fire danper bl ades and casi ngs shall be constructed of 3 mm
steel. A maxi mum gap of 3.2 nm between the bl ade and the casing
is permtted. The conponents (i.e. springs, hinges, etc.) of the
danper nust be constructed of stainless steel or other steel,
suitably coated to prevent corrosion.

As an alternative for A-class divisions, steel fire danpers
listed by UL as 1-1/2 hour fire danpers are acceptable. These
danpers nust have the control nechanisns as required by 46 CFR
and described in section 3.18.

B-cl ass Constructi on:

For B-class construction, fire danpers shall be designed
simlarly to those for A-class except that the thickness of the
steel used in the casing or danper blade can be reduced to a
mnimum 1.5 mm

Al ternatively, for B-class divisions, steel fire danpers |isted
by UL as 1 hour fire danpers are acceptable. These danpers nust
have the control mechani sns as required by 46 CFR and descri bed
in section 3.18.

3.18 Fire Danper Qperation
Ref: 46 CFR 72.05-50, 116.600
Test ASTM E-814, UL 555

Non- MWZ bul khead i nstall ati ons:

According to 46 CFR, fire danpers mnmust be capabl e of manua
(local) operation fromat |east one side of the division
penetrated. This is normally acconplished using a wire and pully
system connected to a |l ever. However; notors, electric

sol enoi ds, or pneumatics operated by push buttons or electric
switches may be used in place of the traditional cable and pulley
system Such controls shall be fail safe (closed).

When manual (local) controls are installed, they should be

| ocat ed outside of the space being served by the ventilation.
Wth sonme arrangenents, strict adherence to this policy could
produce an ineffective systemin spaces such as control stations,
wheel houses, and refuge areas where it could reasonably be
expected that crew nenbers or passengers woul d take refuge or

whi ch m ght be continuously manned during fires. 1In these
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situations, |ocal manual controls need only be arranged to permt
closure of fire danpers frominside the space being served by the
ventilation or the exterior in the case of weather deck refuge
areas. The manual cl osure nechani sm shoul d be designed to
provi de | everage for easy closure froma normal standing
posi tion.

MVZ bul khead i nstall ati ons:

Fire danpers in MWZ divisions shall, in addition to the above
requi renents be:

- fitted with a (local) manual closure device on BOTH si des of
the MWVZ bul khead in an accessible location with a visual

i ndi cating device showi ng whether the danper is in the open or
cl osed position; and

- fitted with automatic closure nmechani sns such as fusible
links. 46 CFR 72.05-50 gives specific requirenents for the
operating tenperature of the automatic closing nechanismin
reference to fusible links - 74°C for normal |ocations and

approxi mately 100°C for |ocations such as galleys. The link
tenperature requirenent in 46 CFR 72. 05-50 does not rule out the
use of other initiating mechanisnms such as snoke detectors or
flame detectors except that the detection system nust be fai

safe; neaning that the danper nust close autonatically upon | oss
of power to the detector nechani sm

I ndi cati ng nmechani sns:

The indicator (when required) may be | ocated on the danper or at
the manual control. The indicating mechani sm shoul d be sinple
and reliable, and like the manual control, should be easily
accessi ble and in such a position so that the operator of the
manual control has reliable feedback as to the cl osure status.

Options for operating/control nechani sns:

Local closure controls may be substituted by renote operation
froma continuously manned control station. Using renote
control, danpers may be closed in groups or individually but the
arrangenent should be such that the operator can clearly
deternm ne the position of the danper (open or closed).

106



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO.

These renote control
fail safe designs wll
al so satisfy the
requirenments for
"automati c" operation
and thus fusible |inks
woul d not be required.

Danpers rated by UL,
when used in lieu of

t he construction
standard al so require
t hese control and

i ndi cating nmechani sns.
This can easily be
acconpl i shed using UL
rated control

mechani snms and t he
appropriate electric
or pneumatic controls.
Figure 3.10 shows

typi cal arrangenents
of fire danper contro
mechani snms and

i ndi cat ors.
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3.19 Ladders and Stairtowers

Ref :
108. 143,

Hi storically,

46 CFR 32.57-10(d),
116. 438
Test ASTM E-119 / E- 84,

| MO Res.

i ‘\\\CLOSING

MECHANI SM
RMOTE CONTROL TO
BRIDGE (ELECTRICAL)

DAMPER LOCAL
MANUAL CONTROL

OPEN

[ —

CLOSE

DUCT CLOSURE MECHANISM
FIGURE 3.10

72.10, 72.05-20, 92.07-10(d)(2),
A. 653(16) / A. 754(18)

many shoreside fires which resulted in a |large |oss

of life were the result of egress paths being filled with snoke
and/ or flanes because the egress path was unprotected or

i nproperly protected.
t he sane probl ens.

shi pboard structural
egress,

addi ti onal goal

For this reason, it
fire protection to ensure that the neans of
| adders and stairs,
evacuation is conplete.

fire protection should allow a
protected and unobstructed access for nanual

as provided by corridors,
adequat el y mai ntai ned until
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entry efforts after evacuation is conpl et ed.

Boundari es:
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The insul ation requirenents for stairtower boundaries on
passenger vessels is defined in tables 72.05-10 and tabl es
116. 415 of 46 CFR.  The underside of |adders shall be insul ated
to the sane standard as the boundary when the | adder actually
forms part of the boundary. In nost cases this is not a concern
because the stairs are entirely within the stairtower boundary.

The integrity of the boundi ng bul kheads must include protection
fromthe heat, snoke, flame, and radiation which could affect the
persons transiting the stairs. This neans that:

1) fittings such as doors, ventilation, and cabl e penetrations
must be appropriately rated or neet the m ni mum construction
standards. Sone exceptions for exterior doors may be permtted
according to section 3.10 of this circular.

2) wth the exception of a limted area of glass in doors as
detailed in section 3.10 of this circular, the installation of

w ndows is discouraged. |f used, w ndows shall neet the ful
integrity of the bul kheads including fire integrity, tenperature
ri se, passage of snoke, and thermal radiation criteria as
outlined in section 3.11.

3) windows in exterior sideshell boundaries of stairtowers need
not nmeet these criteria only if the window is not subjected to
fire exposure from decks or sideshell openings bel ow or
nearby. In general, a fire exposure may exist if:

- W ndows or openings fromother spaces are directly bel ow

- open decks are located directly bel ow, or

- any structure has a view of less than 180 degrees to the
stai rtower boundary in which the windowis fitted.

In any event, the designer shall calculate the fire exposure risk
to these wi ndows to prove perfornance.

Fire Risk Wthin Stairways:

Wth respect to the fire hazard within these spaces, it is
general |y understood that all conbustibles are strictly

regul ated. Linings and interior finishes shall be approved under
46 CFR 164.012 for passenger vessels and cargo vessels.

Furniture and furnishings are restricted as outlined in 46 CFR
72.05-55 and 116. 423 for passenger vessels. The fire |oad,

al t hough not normally cal cul ated, should be mnimzed with the
goal of being simlar to that of type 5A spaces.

These requirenments will help to ensure that the fire does not
originate in the egress path nor will it spread rapidly into or
t hrough the egress path during the tine needed to conplete
evacuati on.

I nteri or Ladders:

On vessels required to have a hull and superstructure of steel or
equi valent material, the interior |adders shall also be steel or
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equivalent material. |If the stairway is properly protected with
structural fire protection and the stairway enclosure only opens
into low risk spaces, then alum num or other heat sensitive
materials may be considered for use on a case-by-case basis.

Heat sensitive materials shall not be used if the stairs wll be
needed for fire fighting operations during or after a fire. Post
fire eval uations have shown that fire fighting efforts involve
the use of stairtowers for re-entry onto | ower decks. These
efforts are dangerous because of the intense snoke and heat
issuing up the stairtowers. Under these conditions, conmopn sense
i ndi cates that alum num stairs woul d be dangerous and conpletely
unaccept abl e.

Exteri or Ladders:

There are no specific requirenents for exterior (type 4) | adders.
However, Type 4 stairs or |adders that are considered part of a
requi red or designated egress path should preferably be
constructed of steel having due consideration for the need to
ensure the integrity of the nmeans of escape.

Exterior | adders considered part of the egress path include:

| adders used in egress cal cul ations

| adders from an open deck to an enbarkation area

| adders from an open deck to a refuge/safety area

- |l adders marked on the evacuation plans as part of the primry
egress routes.

Unencl osed storage of conbustibles is never permtted under
stairs regardless of the classification of the stair or |adder or
its location. No storage (other than firefighting equipnment) is
permtted in stairtowers in accordance with 46 CFR 72. 05-20(f).

3.20 Elevators
Ref: 46 CFR 72.05-20, 116.438
Test ANSI/ASME Al17.1

El evator requirenments for passenger vessels are described in 46
CFR 72.05-20 and 116.438 including construction, fire integrity
requi renents and interior furnishings and finishes.

An el evator shaft is considered a type 2 space and nust be
constructed in accordance with tables 72.05-10 or 116.415. To
nmeet these requirenents, the follow ng arrangenents are
accept abl e:

- self closing A-class doors installed at all |evels consistent
with the rating of the barrier, or
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- the el evator opening nust be within a protected and encl osed
| andi ng area (type 2 space) such as an elevator |ocated entirely
wthin a stairtower, or

- elevators built to ANSI/ASME Al7.1 specifications with doors
having a 1-1/2 hour rating. |In this case, the trunk shall stil
be insulated in accordance with 46 CFR 72.05-10 or 116. 415.

O her arrangenents when the el evator serves only two decks or
bal conies may be permtted. Additional requirenents for

el evators serving machi nery spaces or elevators on tank vessels
may be applicabl e.

In any event, the elevator cab door is not required to be rated
A-cl ass when the above neasures are taken to ensure deck-to-deck
integrity. Al material used in the construction of the el evator
cab nmust be of approved nonconbusti bl e construction. Elevators
are classified as a type 2 space and thus furnishings and veneers
may be used in accordance with 46 CFR 72.05-55 or 116.423.

The above requirenents apply to elevators, dunmbwaiters, and
lifts.

110



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO.
CHAPTER 4 ALUM NUM CONSTRUCTI ON

4.1 General Design Considerations
Ref: SNAME T/R Bulletin 2-21
Test ASTM E- 119

The purpose of this section is to give a brief overview of

al um num construction. The focus of al um num construction is
providing thermal protection to the core so that the material is
not degraded by the tenperature in the furnace and thus neets the
perforancte required of steel or equivalent material. The primry
reference for insulation of alumnumis SNAME T+R Bul letin 2-21.
The reader is highly encouraged to review this docunent to get a
good under standi ng of the insulation problens characteristic to
al um num

Aluminumis a nonconbustible material which is heat sensitive and
thus nmust be insulated to neet the requirenments of steel or

equi valent material. In this regard, alum numnay be used in the
construction of passenger vessels and cargo vessels. However,
the standard fire test and SNAME T+R Bul l etin do not account for
the extreme fire hazards of fuel oil fires and thus alum numis
not permitted in the construction of tank vessels or tank barges.

When alum numis used as the construction material it cannot be
assunmed that the structure is inherently resistant to the
standard fire test. This is because the alum numis susceptible
to melting at tenperatures bel ow that encountered in the furnace
test. Considering that one hour is the | ongest period of tine
any shipboard assenbly is required to naintain its integrity
under fire conditions, tenperatures in excess of 900°c can be
expected. This tenperature is well below the nelting point of
steel; thus if a fire should occur on either side of a steel
barrier, structural integrity should be maintained. Structural
insulation, if required, can be installed on only one side of a
steel division. For alumnum however, a different situation
exists. To maintain its structural integrity under fire
conditions for nore than several mnutes, the alum num nust be

i nsul ated to keep the al um num core tenperature bel ow 230°c (200°
c plus anbient). Although the nmelting point of alum numis nuch
hi gher, failure of alum num bul kheads or decks under | oaded
conditions may occur near this tenperature.

Since it cannot be predeterm ned fromwhich side the fire
exposure will occur, a m ninmum anount of insulation nust be
applied to both sides of the alumnumso that its core wll be
sufficiently protected to withstand a fire exposure from either
side; except in a fewlimted cases where exposure fromonly one
side is reasonably possible. 1In addition, extra structural
insulation may be required to Iimt the heat transfer through the
assenbly to maintain specified tenperatures on the unexposed side
of the assenbly (T-rating).
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Under the core tenperature rise criteria, an alum numplate of 5
mm t hi ckness actually needs structural insulation with a core
insulation value (Fc) of .72 S just to be rated as A-0. To nake
such an assenbly A-15, A-30, or A-60, additional insulation nust
be added to both sides; which is notably different than that
whi ch woul d be expected using steel construction. On pages 6 and
7 of SNAME Bul letin 2-21, an explanation is given detailing how
the insulating value of an alum num assenbly is affected by
appl ying structural insulation. Depending upon the configuration
of the insulation and alum num plate, the insulating value of the
assenbly may increase or decrease. As a result, alum num
bul khead and deck assenblies may have different fire endurance
capabilities, depending upon which side is exposed to the fire.
Appendi x C of Bulletin 2-21 depicts a variety of bul khead and
deck assenblies, showing the total insulating value of the
assenbly (Ft), and the core insulating value (Fc) provided by the
i nsul ati on on each side of the alum num pl ate.

Figure 4.1 is an excerpt from SNAME T+R Bul l etin 2-21, Appendix C
showi ng typi cal al um num bul khead assenblies which are consi dered
acceptable to neet the Coast Guard SFP requirenments and the steel
or equivalent material requirenents. These assenblies were

devel oped by extrapolating the results froma limted nunber of
sanples tested in the research project.

When pl anni ng al um num construction, form dable anmounts of
insulation nmay be required to conply with the current regul ations
for structural fire protection. For exanple, consider that a
comon bul khead separating two spaces is required to be A-60
class. Since it cannot be positively determ ned whether a fire
is to occur in one space or the other, A-60 performance nust be
provi ded on both sides of the bul khead.

The core tenperature criteria and the bi-directional SFP

requi renents nmake designing and constructing with al um num
different from conventional steel ship construction and requires
careful attention to the guidelines on alum num construction as
di scussed bel ow.

4.2 SNAME Technical Bulletin 2-21
Ref: 46 CFR 72.05-10, Bulletin 2-21 pg 9-10
Test ASTM E-119

The Society of Naval Architects and Marine Engi neers conducted
extensive testing in the late 1960's and subsequently drafted
gui del i nes known as the "Alum num Fire Protection CGuidelines".
This bulletin outlines two nmethods for a systematic approach to
predicting the required insulation. The first nmethod is
enpirical in nature based on extensive testing and is considered
traditional. The second nethod invol ves analysis of the actual
fire load and is considered alternative.
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The designer should be cautioned that each nethod as presented in

the bulletin has

Tradi ti onal

di stinct

Appr oach:

Thi s approach is based on the SFP requirenents for

limtations as noted bel ow.
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requirenents for 15 mnutes and 30 mnutes is defined as a
fraction of "S" (table 1 of the Bulletin).

Based on this approximation, the Fc and Ft val ues for bul kheads
are derived in tables 2, 3, and 5 of the Bulletin. Values are

al so given for stanchions and columms in table 4 of the Bulletin.
These val ues are based on the experinmental results and are
considered m ninmum prescriptive requirenents. The air space (AS)
as designated on the drawings are a mninmum 2.5 cmas outlined on
page 10 of the Bulletin.

Appendi x C of the Bulletin provides details of typical alum num
bul kheads that are consi dered acceptabl e arrangenents. The
details involve m nimumcore al um numthi ckness of 5 mm and
various insulation arrangenents. Page 21 of the Bulletin shows
how to use the details which include the classification of the
bul khead and the Fc rating for each side and the associated Ft,
or total insulating value, for the structure.

It is envisioned that these details given in Appendix Cwll be
used al nost exclusively by the designers. However, other
arrangenents will be considered based on the cal cul ati on met hods

presented in the bulletin or with the subm ssion of test reports
using the standard fire test to prove integrity of the structure.
For exanple, the Bulletin does not recognize carpet as an
"acceptabl e nmethod for insulating deck assenblies from above.
However, such an arrangenent could be proven acceptabl e through
testing.

Any structure using alumnumof less than 5 mmw Il require
testing regardl ess of the arrangenent of insulation (except for
C-class and C-cl ass snoke tight bul kheads). Al um num greater
than 5 mm nay be used in the arrangenents in Appendi x C but no
additional credit will be given for the Fc or Ft val ues unl ess
testing is perforned to prove additional performance.

It is recommended that the designer discuss the proposed
arrangenent with the MSC prior to testing so that discrepancies
can be avoi ded before expensive testing i s conduct ed.

Al ternative Approach

In some circunstances the additional burden of insulating both
sides of an alum num structure may be eased by using the
alternative approach. The alternative approach is used al npst
exclusively for superstructures, voids, tanks, and bil ges as
justification for using uninsulated alumnum It is seldom used
on other interior |ocations because there is |little advantage as
di scussed bel ow.

If by using the fire | oad cal culation technique explained in
SNAME Bul letin 2-21, it can be determned that the fire | oading
in one of the spaces is insufficient to warrant a particul ar

i nsul ati on schene on both sides of the bul khead, a | ower

i nsul ation value may be used on one side. To nmaintain the

m ni mum requi renent of the regul ati ons, one side of the bul khead
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should still be insulated in accordance with the appropriate
tables. Fromthe appropriate SFP, the required endurance of the
bul khead can be determned and the required insulation is then
installed on the side of the bul khead or deck facing the space
with the nore severe fire loading. The insulation value for the
remai ning side of the assenbly is then cal cul ated based on the
lower fire |load of that space. This approach is used to justify
sone exceptions as discussed | ater under specific design
consi derati ons.

The foll ow ng spaces should not apply the alternative fire

| oadi ng approach because, in theory, the approach is not
appl i cabl e and because, in practice, the approach wll result in
no significant advantage or reduction in insulation:

- Machi nery spaces or high hazard spaces

- Spaces containing flammable |iquids

- Large open spaces (atrial/bal cony spaces) *

- Spaces open to weat her *

- Spaces with non-uniformy distributed fire | oads

* Large open spaces and spaces open to weather may or may not
benefit fromthis approach because the fire hazard nay be over-
estimted. The alternative approach works best when the space in
guestion has obviously no fire | oad such as exterior spaces and
wat er tanks. This is because the Fc val ue requires extensive
insulation just to be A-0 and thus the reduction of “T" ratings
does not save much in insulation thickness.

4.3 Limtations to Both Approaches
Ref: 46 CFR 72.05-10, Bulletin 2-21 pg 1-8
Test ASTM E- 119

As noted above, there are limtations to both approaches which
shoul d be recogni zed by the designer. However, the nethods as
outlined in the bulletin are sufficiently accurate to be accepted
by the Coast Guard as approved nethods for al um num construction.

Tradi tional Approach Limtations:

The traditional approach is based on the groupings of various
spaces and the predeterm ned degree of integrity required as
outlined in 46 CFR 72.05-10 and tables 72.05-10(d)-(g).

Li kewi se, the tables are based on the expected fire severity as
tested experinentally using steel construction in ASTM E-119.

Traditional approach |imtations include;

1. Asinplified approximation of insulating effectiveness is
used based on the assunption that the tine to exceed the failure
criteria is proportional to the square of the insulation

t hi ckness.
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2. The data collected is not all-inclusive as is always the case
with enpirical data. The application of this approach nust be
consistent with the variabl es tested.

3. Any variation fromthe pretested arrangenents wll require
testing or nunerical heat transfer analysis at the least. This
coul d negate the cost savings associated with using the
traditional approach

4. Extrapolation of the test results increases uncertainty.

Alternate Approach Limtations:

The al ternate approach is based partially on the experinentation
that was used to develop the barrier ratings as outlined in 46
CFR 72.05-10. Instead of using the predeterm ned val ues, the

al ternate approach directly interpolates the data to get nore
precise values. The limtations to this approach thus involve
the applicability of this data. Alternative approach linmtations
i ncl ude;

1. The concept of "fire load" cannot conpletely be described on
the basis of fuel mass per unit area.

2. The theory that relates fire |load to equival ent furnace tine
(I ngberg' s equal area hypothesis of 1928), although surprisingly
robust and thus well accepted for lack of a better nethod, is
unscientifically founded and possibly not even applicable to
conpartnments of nodern construction and nodern conbusti bl es.

3. Fire loading as presented in the bulletin applies only to
relatively small, near cubic, ventilated conpartnments with
relatively uniformy distributed cellulosic fire | oads of
noderate quantity. Spaces containing flamuable |iquids, and open
spaces are not applicable, or at the |east, such extrapol ati on of
t he data has not yet been vali dat ed.

4. This approach requires nore work by the designer and results
in a significant operational restriction in that the fire |oading
of the space cannot be increased without installing nore

i nsul ati on.

4.4 Specific Design Considerations
Ref: SNAME Technical Bulletin 2-21 pg 9-15
Test ASTM E- 119

SNAME Technical Bulletin 2-21 gives the general guidance on

i nsul ati on procedures; however performance desired is essentially
unchanged fromthat of steel construction. Sone additional

gui dance is outlined bel ow
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1. Wen insulation is not applied equally to both sides, high
hazard spaces such as machi nery spaces (adjacent to a tank or
voi d) should be insulated "primarily" fromthe inside while
control stations (adjacent to an accommopdati on space) are
"primarily" insulated fromthe outside. This general procedure
accounts for the expected direction of fire spread and is not an
excuse to decrease or elimnate certain insulation requirenents.

2. Decks should be insulated fromthe underside. In addition,
approved deck coverings should be applied when the fire hazard
from above is considered high such as a vehicle deck. O herw se,
for interior acconmmodati on and service spaces, any deck coveri ng,
overlay, or deck surface finish of at least 6 nmin thickness is
acceptable for insulating the upper side of the deck except for
carpet, carpet padding, and vinyl tile unless these materials can
be shown to provide adequate insulation through testing.

3. Extrenely low fire hazard spaces (less than 2.5 kg/n?) such
as water tanks and voi ds need not be insulated while fuel tanks
shoul d be insulated on the exterior if insulation is required.

4. The overhead and sides of non-Ioadbearing canopi es need not
be insul ated. However, it is the responsibility of the designer
to address the issue of evacuation of the area prior to failure
caused by the worst credible fire scenario. This would be
especially applicable to | arge canopi es or areas where egress nay
be expected to be del ayed. Loadbearing canopies shall be

consi dered structural menbers, classed accordingly with respect
to structural fire protection, and constructed and insul ated
according to that classification. Loadbearing includes
structures that support liferafts, |ife saving equipnent,

wal kways, etc.

5. Shell plating and hull fram ng bel ow the main deck shoul d be
insulated to A-O0 for a distance of at |east 30 cm bel ow t he

lightship waterline. Interior bul kheads that extend into bil ge
areas need only be insulated to the | owest deck |evel.
6. Insulation in machinery spaces shall not extend into the

bil ges where it may beconme oil soaked. Q| soaked insulation
requires i medi ate repl acenent.

7. Bul kheads and decks separating interior spaces from exterior
weat her areas shall be insulated on the interior side. This is
under the assunption that the exterior space essentially has no
fire load. See the discussion bel ow on superstructures.

8. Penetrations nmust conply with the performance standards
required of the division. This involves construction of the
fitting and insulation on the fitting in accordance with the
procedures in this circular.

9. Special consideration nust be given to the use of alumnumin
| ocations where the standard fire test does not accurately
represent the fire hazard. For exanple, fuel oil fires in engine
roonms or pool fires on tank vessels will generate intense fire
conditions that nmay not be adequately resisted by insulation of a
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t hi ckness approved in the standard fire test. Additional
protection may be needed in these situations or al um num
construction may not be appropriate.

Al um num Superstructures (exterior insulation requirenents):

In general, alum num superstructures do not need to be insul ated

fromthe outside. This assunes that there is no fire hazard from
the exterior (based on alternative design approach). This is not
the case, for exanple, when

1. Large openings fromvehicle decks could allow flanmes to extend
up to al um num superstructures above

2. wndows in the side shell are not rated and would permt a
fire in an accomobdati on space below to vent or extend fl anes
to al um num superstructures above

3. Islands supporting the navigating bridge or accommodati on
spaces are | ocated on open vehicle decks or cargo areas. This
i ncl udes wor kboat superstructures that may push or tow barges
al ongsi de.

In these cases, insulation nmust be provided to the exterior
accordingly or other actions nmust be taken to ensure the
integrity of the superstructure. |In sonme cases there may be only
an exterior radiation hazard such as a barge fire with | arge

fl ames extendi ng upward adj acent to the workboat’s
superstructure. In this case, exterior insulation of thickness
“S” is no nore effective than an exterior radiation barrier such
as wat er deluge spray or other opaque barrier. The exterior fire
hazard shoul d be very conservatively estimted when the al um num
superstructure is | oad bearing or is used to acconmodate
passengers or control stations.
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CHAPTER 5 COVBUSTI BLE CONSTRUCTI ON

5.1 General Design Considerations
Ref: 46 CFR 164. 009
Test SOLAS Res. A . 472(Xl 1)

This chapter is intended to apply specifically to fiberglass or
other fiber materials with organic resin binders (FRP) used in
the construction of a vessel primarily in the hull, structural
bul kheads, decks, and deckhouse. Wod construction or wood-

fi berglass conposite construction could follow the sane basic
principles outlined in this section when such construction is
permtted.

Conmbustible material is defined as any material that fails to
nmeet the definition of nonconbustible as defined in 46 CFR
164.009 or the I MO FTP Code. Details of nonconbustibility are
found in section 2.1 of this circular.

Conmbustible materials, like FRP's, may vary in properties during
construction. For exanple, the ratio of resin nmxed with
hardner, or the glass fiber content at various locations in the
| am nate nay vary purposely or accidentally. This could change
the fire resistance and structural properties of the material.

Al so, core materials and substrates influence the material’s
reaction to fire. These factors should be carefully considered
when approving such materials for use onboard nerchant vessels.

5.2 Subchapter T Passenger Vessels
Ref: 46 CFR 177.410, NvIC 8-87
Test ML-R- 21607, ASTM E-84

Subchapter T vessels, including the hull, structural bul kheads,
decks and deckhouse may be constructed of fibrous gl ass
reinforced plastic (FRP) using fire retardant resin neeting the
specific requirenents in 46 CFR 177.410(b). General purpose
resins may be used in accordance with the additional details of
46 CFR 177.410(c)and the Iimtations of 46 CFR 177.410(d).

O her options proposed by the designer to neet the intent of |ow
flame spread surfaces may be considered by Conmandant (G MSE-4)
based on an engi neering analysis. Intunmescent coatings are an
exanpl e of technol ogy that coul d possibly produce an equival ent

| evel of safety. However, even such coatings require careful
consi deration because of durability and potential bonding

probl ens.
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5.3 Subchapter K and H Passenger Vessels
Ref: 72.05-10(a), 116.300

Passenger vessels subject to Subchapter K or Hor to which 46 CFR
72.05 applies, shall not be constructed with conbustible
materials. It is possible in Subchapter Kto use the H gh Speed
Craft Code (HSC Code) as an alternative to this restriction but
this may be difficult to acconplish because of the stringent

requi renents in the HSC Code. The use of "fire restricting
material" for construction of high speed craft involves a bal ance
of safety features using a systens approach. On the other hand,
the definition of a "material equivalent to steel" for
construction of traditional Subchapter K or H vessels is an
entirely separate issue and presently includes the criteria of
nonconbustibility by both U S. and SOLAS interpretations.

5.4 Cargo Vessels (vessels other than passenger vessels):
Ref: 46 CFR 32.57-10(a), 90.07-10(a), SOLAS |I-2 Parts C
and D

Subchapter 1 vessels:

The hull, superstructure, structural bul kheads, decks, and
deckhouses shall be constructed of steel. Alternately,
Commandant may pernit the use of other suitable material in
speci al cases, having in mind the risk of fire. There is no
specific policy on where and when conbusti bl es nay be used so

t hat such use would require a proposal and engi neeri ng anal ysi s
by the designer.

It is envisioned that conbustible construction may be used in
limted cases where the risk of failure during fire is of little
consequence to the overall safety of the vessel. This m ght

i ncl ude hold covers, hatches, or portions of the deck house.

This policy does not apply to vessels requiring a SOLAS
certificate because SOLAS 74 as anmended does not permt
conmbusti bl e construction in the hull or superstructure

Subchapt er D vessel s:

Al t hough there is a much greater fire hazard which favors the
need for steel or equivalent construction in various parts of
tankers, Commandant nmay permt the use of other suitable
materials as noted above. However, because of the increased fire
hazard associated with hydrocarbon fuels, the use of conbustible
construction will, in general, be prohibited. Al so as noted
above, SOLAS has no provisions for conbustible construction.
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5.5 High Speed Craft
Ref: SOLAS Chapter 10

For high speed craft (HSC), SOLAS accepts conbustible
construction under the definition of "fire restricting material”
This is done considering all the other systens and restrictions
pl aced on such vessels and uses a "total systens" approach
involving the ship, its environnent, operating area, and rescue
resources available. The definition of "fire restricting
material" can be found in section 7 of Chapter 10 of SOLAS 74 as
amended in 1994.

The sections of the HSC Code (chapter 10 of SOLAS) that describe
the requirenents for fire restricting materials and furnishings
reference specific SOLAS Resolutions on fire test standards.
These fire test standards woul d al so be consi dered appropriate
for U S. flagged vessels built to the HSC Code. However, it is
possible that U S. test procedures could be accepted in
substitute. Specific guidance on the use of the HSC Code is
publ i shed by Commandant (G MSE-1).
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CHAPTER 6 SPECI FI C VESSEL CONSI DERATI ONS

6.1 Ceneral Requirenents
Ref: 46 CFR Subchapter H

Caution is required when applying specific requirenments in this
circular to vessels other than Subchapter H passenger vessels
because the Subchapters other than H are not always explicit nor
consistent with the SFP phil osophy in Subchapter H In cases
when requi renents are not clear nor consistent, this circular may
be used for guidance. The definitions in 46 CFR 72 and in this
circular (which were devel oped primarily for passenger vessels)
shoul d be applicabl e except when specifically nodified.

For exanple, the definition of an "approved finish" or "fire
resistant furniture and furnishings" remai ns unchanged when

i nvoked in Subchapter K or D unless the text of these Subchapters
specifically nodifies the definitions.

O her Subchapters including I-A and C nay occasionally address
structural fire protection in which case guidance fromthis
docurent woul d be appropriate. For exanple, Subchapter C,

par agr aph 28. 380 di scusses general structural fire protection and
par agraph (e) specifically uses the term "nonconbustible". The
term nonconbustible is defined in this circular in accordance
with 46 CFR 164. 009.

The foll owi ng sections briefly discuss sone of the different
requi renents for vessels that may or may not be subject to sone
of the requirenents in 46 CFR Subchapter H

6.2 Small Passenger Vessels
Ref: 46 CFR 116, 177

Smal | passenger vessel regulations as outlined in Subchapter T
and K derive nost of their SFP requirenents fromSub H |In sone
cases, 46 CFR Part 72 is specifically referenced and in other
cases the requirenents are rewitten or specifically nodified.

Subchapter K is particularly proactive about rewiting specific
requi renents on structural fire protection. This practice can

| ead to some confusion if the reader is not careful to
differentiate. For exanple, the definitions of Part 114 incl ude
slightly nodified definitions of Control Stations, Accommobdati on
Spaces, and Service Spaces. The result is that space

desi gnations as commonly used in Subchapter H are not necessarily
the sanme in Subchapter K

6.3 Cargo Vessels (other than tankers)
Ref: 46 CFR 92.05, 92.07
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Subpart 92.05 and 92. 07 discuss structural fire protection for
Cargo vessels other than tankers. The definitions make reference
to terns used in the SFP requirenents for passenger vessels.

The structure of the vessel is not required to be classified (A-
class or B-class) unless specified in 46 CFR 92.07-10. Mbst of
the structural fire protection classifications are for the
accommodati on spaces and service spaces. All other bul kheads in
accommodati on and service spaces not specifically required to be
A-class or B-class shall be Cclass. Table 6.1 provides a
summary of requirenents for barrier construction and interior
furni shings and fi ni shes.

For cargo vessels (including tankers), it is reasonably assuned
that "steel construction" of the hull and superstructure will be
of sufficient integrity that flanme and snoke novenent w |l at

| east be slowed. However, "Steel construction" does not nmean the
sane thing as A-class or even B-class construction. This neans
that any division which is not specifically classified does not
need to be fitted with fire danpers, fire stops, or other devices
or construction nethods for the purpose of preventing the passage
of flanme and snoke.

The regul ations for cargo vessels and tank vessels make specific
use of this concept, especially in the cargo areas. However, it
is considered prudent to construct these "steel" divisions
simlar to A-class standards including "reasonabl e" penetration
integrity to prevent or slow the passage of flane or snoke.
Furthernore, it is recormended that any insulation of cargo holds
is acconplished with nonconmbustible insulation. Wen conbustible
insulation is used care should be taken during nmaintenance
operations such as welding or cutting to ensure the materials are
not ignited. See section 2.6 for details.

The requirenments for structural fire protection as outlined in
SOLAS (nethod I C) are considered as an equivalent alternative to
CFR and may be used in their ENTIRETY in place of the
requirenents in CFR for SFP. In this case, conpliance with SOLAS
(for materials and products) shall be through the usual approval
process as outlined in 46 CFR 159. [IMOfire test procedures
shoul d be used to satisfy IMOrequirenents. Deviation fromthis
policy should be discussed with the MSC during plan review.

Furni ture and Furni shing Requirenents:

Al'l accommopdati on spaces are permtted to have furnishings and
finishes simlar to type 7 spaces. Corridors and stairway

encl osures shall be restricted to approved interior finishes

i ncl udi ng bul kheads, ceilings, and carpet. Conceal ed spaces in
accommodati on, service and safety areas shall have approved
finishes. Al carpets and mattresses shall at |east neet the
requi renents of 16 CFR as described in section 2.9 and 2. 10 of
this circul ar.
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Fire | oad cal cul ati ons are not

required but care should be taken

SUBJECT

TANKER

CARGO

HULL, SUPERSTRUCTURE
AND BULKHEAD
CONSTRUCTION

46CFR 32.57- 10(a)

46 CFR 92.07 - 10(d)(7)

INTERIOR BULKHEAD
CONSTRUCTION AND
COMPARTMENT
DIVISIONS

46 CFR 32.57-10(c)
46 CFR 32.57-10(d)

46 CFR 92.07 - 10(b)
46 CFR 92.07 - 10(c)
46 CFR 92.07 - 10(d)

STAIRWAY AND
STAIRTOWER
CONSTRUCTION

46 CFR 32.57-10(d)

46 CFR 92.07 - 10(d)(4)

DECK COVERINGS

46 CFR 32.57 - 10(d)(6)

46 CFR 92.07 - 10(d)(6)

RUGS AND CARPETS

STAIRS AND
CORRIDORS SHALL
BE LOW FLAME SPREAD

STAIRS AND
CORRIDORS SHALL
BE LOW FLAME SPREAD

TABLE6.1 (CONT.)

SFP REQUIREMENTS FOR TANKERS AND CARGO VESSESLS

SFP REQUIREMENTS FOR TANKERS AND CARGO VESSESLS

TABLE 6.1

to ensure the conmbusti bl es do not cause an unnecessary fire

hazar d.

For exanpl e,

unoccupi ed stateroons shall not be used for

the storage of conbustibles such as cl eaning supplies, excess
furniture, or piled storage of papers and books.
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6.4 Tankers
Ref: 46 CFR 32.56, 32.57

Subparts 32.56 and 32.57 discuss the structural fire protection
requi renents for tank ships. These requirenents basically

i nclude those for cargo vessels plus sone additional

requi renents. These additional requirenents are intended to
conpensate for the additional hazards associated with carrying
| arge quantities of conbustible |iquids.

Sone of the additional requirenents as outlined in Subpart 32.56
and 32.57 include arrangenents for accomodati on spaces and
control stations and additional structural insulation and
integrity requirenments for portions of the superstructure. Table
6.1 provides a summary of requirenments for barrier construction
and interior furnishings and finishes.

The requirenents for structural fire protection as outlined in
SOLAS are considered an equivalent alternative to CFR and may be
used in their ENTIRETY in place of the requirenments in CFR for
SFP. In this case, conpliance with SOLAS (for materials and
products) shall be through the usual approval process as outlined
in 46 CFR 159. IMOfire tests should be used to satisfy |IMD
requi renents. Deviation fromthis policy should be discussed
with the MSC during plan review.

The restrictions on finishes as di scussed above for cargo vessels
al so applies to tank vessels.

6.5 High Speed Craft
Ref: SOLAS 74 as anended in 1994 Chap 10

The purpose of this code has often been m sunderstood and the
wor k i nvol ved by the designer often underestimated. In the first
section of the code, titled "Approvals", there is a statenent:
"The owner of a craft should accept the obligation to supply
sufficient information to enable the adm nistration to fully
assess the features of the design". It is strongly reconmended
that the owner and admi ni stration and, where appropriate, the
port state, commrence discussion at the earliest possible stage so
that the adm nistration may fully evaluate the design in
determ ni ng what specific requirenments should be applied to the
craft to achieve the required |l evel of safety.

The code, when used, shall be used in its entirety. No vessel is
obligated to build to this code and t he desi gner nmay choose

i nstead, the conventional vessel requirenents. The specific fire
protection requirenents are contained in section 7 of the code
and are beyond the scope of this circular.
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The ternms "fire restricting material", "fire resistant
divisions"”, and "furniture and furnishings of a reduced fire
risk" are specifically defined in the HSC Code, FTP Code, and
related | MO Resol utions and G rcul ars.

6.6 Fishing Vessels
Ref: 46 CFR Part 28

In general, there are no structural fire protection requirenents
for fishing vessels. However, newer fishing vessels conplying
wth 46 CFR Part 28, Subpart D, do have sone basic requirenents
dependi ng on the nunber of individuals onboard. For the purpose
of conplying with 46 CFR 28. 380 nmany of the definitions and
explanations in this circular are applicable.

It is recommended that all fishing vessel owners give due
consideration to the precautions set out in 46 CFR 28.380. 1In
any case, good house keeping practices are perhaps the nost

i nportant aspect for ensuring fire safety.

Sonme of the particular problens for fishing vessels include;
excessi ve storage of conbustibles in living spaces, conbustible
insulation in engine conpartnents, conbustible insulation in
cargo holds, and heat sources such as engi ne exhausts in contact
wi th conbusti bl es.

6.7 Mbile Ofshore Drilling Units
Ref: 46 CFR Subchapter |-A

The SFP requirenents for these vessels is contained in 46 CFR
Part 108 which uses many of the same definitions as outlined in
Subchapter H.  The primary enphasis is on the safety of the
accomopdat i on spaces including construction and materi al
properties. The hazards associated with these vessels can be
divided into two types of hazards.

The first hazard is a typical acconmpdati on space fire hazard in
whi ch detection and evacuation is critical to life safety. This
situation is identical to the typical accommobdation space fire
hazards on other vessels and thus the requirenents for structural
fire protection in Subpart B are simlar to the requirenents for
ot her vessels; particularly cargo vessels.

The second hazard is a fire or explosion in the drilling or
processi ng areas which may affect the accommopdati on nodules. In
this case, consideration should be given to the durability and
thermal resistance of the exterior portions of the accomobdati on
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nmodul e; especially those portions facing the drilling and process
ar eas.

However, it should not be assumed that any portion of the
exterior of the nodule is too renote to be affected by a fire or
explosion. This is because hydrocarbon rel eases are often of
sufficient quantity that conbustion may occur at di stances away
fromthe source of the release. This is particularly a concern
when there is a delayed ignition in which conbustion may occur
when the rel eased hydrocarbons find sufficient oxygen to sustain
conbustion. Also, the nonentum of pressurized rel eases can cause
significant flanme extension above, below, or around acconmobdati on
nmodul es.

Because of the conplex and varied industrial environnment, it is
recommended that the owner/operator ensure proper structural fire
protection is provided commensurate with the hazard even when
this may be in excess of the mninmmrequirenents set out in 46
CFR.  Li kewi se, deviation fromthe SFP requirenents is sonetines
granted on a case-by-case basis. This is done after due
consideration is given to the fire hazard associated with the
vessel s operation and general arrangenents.

6.8 Vehicle Spaces
Ref: 46 CFR 72.05-10(b), 116.415(d)(2)

A vehicle space is defined as a space intended for the carriage
of nmotor vehicles with fuel in their tanks for their own

propul sion, into and from whi ch such vehicles can be driven and
to which passengers may or may not have access. Nornally a
vehi cl e space will have the sane type of vehicular traffic as
that found on roads including cars, trucks, vans, notorcycles,
and tractor trailers. This definition does not apply to RO RO
cargo spaces which are not intended for public transportation and
are not accessible to the public.

Fire Hazard:

The fire expected from burning vehicles is not the sane as that
whi ch is expected in conventional accommobdati on spaces. This is
tremendously inportant because the basis for SFP was derived from
fire testing of accommobdati on space type fire | oads as di scussed
earlier. Sone of the biggest differences are listed bel ow

- The possibility of conbustible or explosive atnospheres

- Rapid increase in fire size fromflanmable liquid spills

- Conbustion energies twice that of conventional fuels (wood).

- Intense burning and heat fluxes in |ow | ocations and corners.

- Radi ative heat fluxes significantly greater than from
conventional wood fires

127



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO.
These differences can result in hazards to the structure not
normal Iy considered in the traditional SFP design.

Hori zont al Boundari es:

The preference that vehicle spaces be open w thout transverse
barriers is in conflict with traditional barrier arrangenents.
The biggest conflict arises wwth MVZ boundaries. The solution to
t he subdi vi si on probl eminvol ves the construction of horizontal
fire zones to isolate the vehicle space fromthe remaining
sections of the vessel providing an equivalent |evel of safety.
These boundaries are rated in accordance with 46 CFR table 72.05-
10(f) or table 116.416(c) as applicable. Al requirenents
relating to the construction and penetration of MVZ barriers
shal|l also apply to these horizontal fire barriers boundi ng
vehi cl e spaces.

It should be noted, however, that sinply adding horizontal
boundari es by thensel ves may not be adequat e conpensation since
it addresses only one aspect of fire hazard mtigation.

| nsul ati on Requirenents:

Vehi cl e spaces can be subjected to intense fires involving

vi gorous burning on the underside of vehicles. This results in a
fire hazard to the deck that may not be typical of nornal
furnishings. For this reason, alum numor FRP decks nust be
insulated on the top side or protected with active systens

desi gned specifically to protect the deck fromcoll apse due to
the fire hazard. The duration required is at |east 60 m nutes
(core protection) based on a m ninmum A-0 construction as required
in table 72.05-10(f). Exceptions or alternatives may be
permtted on a case-by-case basis by MSC during plan revi ew

It should be noted that the HSC Code specifically waives this
requi renent on the basis that the failure of the deck fromthe
fire exposure will occur after passenger evacuation, or at the

| east, not affect passenger evacuation. This theory acknow edges
the | oss of the space, and probably the vessel, while focusing on
saving the people. This theory is applicable only to HSC and
does not necessarily apply to traditional vessels constructed
under Subchapter H, K, or SOLAS Chapter I1-2.

Open Vehi cl e Spaces:

These spaces are classified as type 13 spaces because the open
nature reduces the hazard associated with a vehicle fire. The
definition of "open" is very restrictive in this case due to the
nature of the fire hazard. To be defined as an "open" vehicle
space; the space shall be permanently open to the weather on one
or nore sides and conpletely open from above neani ng there shal
be no overhead deck or overhangs. The intended goal is that

i ntense heat, snoke, flame, and thermal radiation froma vehicle
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fire would be sufficiently dissipated due to the openness and air
flow.

Under these strict limtations it is reasonable to concl ude that
the fire hazard froma vehicle fire would be m nimzed and thus
the space can be classified as a type 13. This relaxation should
permt open egress travel across such spaces w thout the need for
protection nmethods other than those normally required for a type
13 space designation. Designs will be considered by the Marine
Safety Center during plan review on a case-by-case basis.

Encl osed Vehi cl e Spaces:

These spaces are classified as a type 11 space if no passengers
are permtted or a type 7 space if passengers nmay be in these

spaces during ship operation. In many designs, the vehicle space
is partially open on one or both ends or even on the sides.
However, these spaces are still considered "encl osed" because the

| ack of conpl ete openness of the space affects heat and snoke
di ssi pati on.

Vehi cl e deck designs incorporating |arge openings in the side
shell of the vessel or at the ends may create a fire hazard to

| ocati ons above or beside the openings from heat, snoke, and
flames. Refuge areas, egress |ocations, |ifesaving equiprent,
and wi ndows in accommodati on spaces should not be | ocated
directly above such openi ngs unl ess due consideration is given to
mtigation of the hazard.

For encl osed vehicl e spaces; areas of egress or refuge and

enbar kation areas nmust be structurally isolated fromthe vehicle
space. This can be acconplished by structurally separating
vehi cl e spaces fromrefuge areas and |ifesaving equi pnent and
provi di ng A-class encl osures around stairways and egress paths.
To nmeet the requirenent of 46 CFR 72.20(f), stairtowers shall not
have unprotected direct access to vehicle spaces, unless through
engi neering analysis, a different arrangenent is shown to be
equi val ent .

6.9 \Vessels incorporating type 5A spaces
Ref: 46 CFR 72.05-55
Test ASTM E- 119

This policy provides the mnimum structural insulation and

bul khead cl assifications for certain vessels containing |gw risk
passenger accommodations spaces with not nore than 5 kg/n? fire

| oad. This policy supplenents the applicable regulations. In
sonme situations, other policy may require sprinklers that would
seem unnecessary when applying the "5A" guidelines. Since the 5A
policy specifically relates fire load to structural insulation
requi rements without consideration for active systens or other
passi ve arrangenents, such situations should be resolved on a
case- by-case basis.
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Applicability:

This policy is based on an engi neering anal ysis whi ch incl udes
assunptions regarding the conpartnment geonetry, ventilation
factor, fire load, material flamuability, etc. |If these
assunptions are not followed then the analysis is not necessarily
applicable. For this reason, the use of 5A spaces is limted to
certain passenger vessels which:

- Carry not nore than 600 passengers with no overni ght
accommodati ons for passengers or crew,

-  Conprised predom nantly of |arge, open public spaces which
general ly enconpass the entire I ength and breadth of the enclosed
area; and

- Constructed of steel or alum num

Backgr ound:

The fire risk and potential severity is reduced by limting the
guantity of conbustibles and also by closely nonitoring the type
of conbustibles. The lowfire load alternative is designated as
type 5A. A type 5A space includes those accommpdati on spaces
with a fire load of 5 kg/n? or |ess with noncombustible (or
approved) veneers and trins and fire resistant furnishings

i ncludi ng foans and fabri cs.

In type 5A spaces, the fire is not expected to be severe enough
to significantly attack the barriers or degrade the strength of
uni nsul ated al um num Consequently, conbustibles |ocated behind
typi cal ceiling panels and bul khead Iinings and |ifejackets in

cl osed, nonperforated, nonconbustible containers are not expected
to contribute to the fire.

The distribution of the fire load is critical in type 5A spaces.
The fire load nmust be uniformy distributed throughout a type 5A
space to prevent the fire hazard from bei ng di sproportionately
severe at specific barrier locations. This helps to ensure slow
fire growh and m ni nrum peak heat rel ease rate, preventing

| ocal i zed flashover. Exanples of distributed fire |oad include
the row seating arrangenent in a passenger ferry, the table and
seating arrangenent in a dining room or the bench style seating
in an excursion vessel with or without tables. Stacking tables
and chairs in the corner when not in use is prohibited.

When the type 5A policy is applied appropriately to these
sparsely furnished conpartnents as intended, the fire | oad
distribution requirement is usually not a problem It is when
the policy is inappropriately applied to spaces such as casino
areas or lavishly furnished bar areas with open dance floors that
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the distribution requirenment becones excessively onerous and thus
the spaces are often disqualified fromthis designation.

Speci fic Requirenents:
- The fire load shall not exceed 5 kg/n?.

- Only "nonconbustible veneers and trinm' are permtted. This
i ncludes the use of materials approved under 46 CFR 164.012.

- Furniture and furnishings shall conply with 46 CFR 72. 05-
55(a), (b), and (c) except that only approved finishes nay be
used on exposed horizontal surfaces.

- Furniture neeting UL 1056 is acceptable in lieu of the above
requi renents.

- Fire load calculations are required in accordance with chapter
7 of this circular.

- The following two itenms nay be omtted fromthe fire | oad
calculations in type 5A spaces only; 1) life jackets stored in
cl osed, nonperforated, nonconbustible containers, 2) electrical
cabl e insul ation | ocated behind nonconbustible ceiling panels or
bul khead | i ni ngs.

- Fuel tank boundaries may be uni nsul ated al um num or st eel
construction provided: 1) the fuel tank boundaries are not

adj acent to a potential source of ignition, or 2) the fuel tank
boundari es are not adjacent to a space containing nore than 2.5
kg/ m¢. Sight glasses, when permitted by Subchapter F, should be
construction in a manner to preserve the fire integrity of the
bul khead and shall conply with 58.50-10(a)(6).

- Vi ds and ot her spaces where the fire | oad does not exceed 2.5
kg/ m? and constructed of steel or aluninumdo not require
i nsul ati on.

- Were a qualified refuge area (QRA) is | ocated adjacent to
type 5A spaces, C-class snoke tight structural boundaries
constructed primarily of alum numor steel are permtted. This
does not permt unlimted anbunts of glass which could be a

t hermal radiation hazard.

- Stanchi ons which support decks that are required to be A-class
must be steel or equivalent. C-class stanchions are allowed in
wat er tanks, ballast tanks, void spaces, and other spaces with
not nore than 2.5 kg/n? fire | oad and type 5A spaces.
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- The shel

| east A-0 class standard for a distance of at

the lightest |oad

wat erl i ne.

- Stairs and | adders

| ocated entirely within
a type 5A space or
stairs located entirely
wthin a stairtower
encl osure nmay be
constructed of

uni nsul ated al um num or
st eel .

- Wndows in bul kheads
of type 5A spaces
facing
l'ifeboat/liferaft

enbar kati on and

| oneri ng areas, weat her
deck refuge areas, and
weat her deck egress
routes shall, at a
mninmum be fitted in
al um num or steel

wi ndow fram ng systens
designed to hold the
glass in place in the
event of a fire.
Exterior wi ndows in
type 5A spaces not
faci ng the above areas
may be fitted in rubber
or simlar retaining
gaskets. Al other

wi ndows shall neet the
appl i cabl e regul atory
requirenents.

- Passenger vessels

| ess than 100 GT shal |,
at a mninmum neet the
fire punp and fire main
requi renents applicable
to vessels that are
nore than 65 feet in

| engt h.

- Each acconmodati on
space nust be fitted
with; 1) a snoke

actuated fire detection systemof a type approved by

and 2) a manual
CFR 76. 35. However,

pl ati ng and fram ng bel ow the main deck shal

be at
| east 300 mm bel ow

TYPE 5A SPACE

ADJACENT TO:

(PER72.05-10)** MINIMUM CLASSI Fl CATI ON

1 *** C-CLASS SMOKE TI GHT

2 *** C-CLASS SMOKE TI GHT

Jr*x C-CLASS SMOKE TI GHT

4 xx* C-CLASS SMOKE TI GHT

5 B-0 BULK HEADS A-0 DECKS

BA *** C-CLASS SMOKE TI GHT

6* B-15 BULKHEADS A-0 DECKS
TYPE7 SPACES NOT PERMI TTED

8 C-CLASS

9 A-15

0] A-15

n TYPE 11 SPACES NOT PERMI TTED

r A-0

13 **x* C-CLASS SMOKE TIGHT

*  TYPE 6 PUBLIC SPACES ARE NOT PERMI TTED

**  WHERE STRUCTURAL INSULATION IS
REQUIRED, IT I S REQUI RED ON THE HIGH

FI RE LOAD Sl DE OF THE BOUNDARY ONLY

***% C-CLASS SMOKE TI GHT BOUNDARY 1S
I NTENDED TO BE A STRUCTURAL DI VI SION

CONSTRUCTED PRIMAR LY OF ALUMINUM OR STEEL

TYPE 5A BOUNDARY REQUI REMENTS
TABLE 6.2

t he
Cormmandant which is installed in accordance with 46 CFR 76. 27,

al arm system whi ch neets the requirenents in 46
publ i ¢ spaces which nay be assuned to be

occupi ed by a | arge nunber of persons when passengers are on
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board need only be served by the manual al arm system as descri bed
above. The al arm boxes of the manual al arm system nust be
| ocated in the vicinity of each door |eading fromthe space.

- Each service space which poses a risk of fire nmust be fitted
with an approved fire detection system

- Table 6.2 gives the requirenents for the non- WZ boundari es
for vessels incorporating 5A spaces. Boundaries that are WZ's
shall be constructed and insulated in accordance with the
appl i cabl e regul ati ons under which the vessel is constructed.

- Were alumnumis used in the construction of the boundari es,
chapter 4 of this circular should be followed. Specifically,
decks need not be covered on the top surface inside a type 5A
space and the 5A space should apply the alternative approach
assum ng the "5A side" has a negligible fire hazard.

6. 10 Canopi es and Open Decks
Ref: 46 CFR 72.05-5(1)

Open decks are required to have permanent openings. This neans
t hat such openings shall not be fitted with w ndows, screens, or
pl asti c wi ndows which permt enclosure. These spaces are not
intended to be sheltered fromthe weather |ike encl osed spaces
and they are not intended to be furnished or lined |ike interior
spaces. It is for these reasons that these spaces are permtted
reduced fire protection and it is assuned that these spaces are
not such a fire hazard fromfurnishings that a fire originating
in an open deck would threaten adjacent spaces or vise-versa.

Li kewi se, encl osed pronenades are afforded the same reduction in
SFP based on the assunption that such spaces are used for wal ki ng
or strolling. These spaces are not intended to be used as, or
furni shed as, accommobdati on spaces.

Many vessel s have open areas wi th canopies for outdoor use. Such
spaces are cl assified based on the degree of openness. Normally,
if any spot on the overhead is nore than 5 neters fromthe

near est permanent opening to weather, the space is considered an
encl osed conpart nent.

In general, if it can be assured that two neans of escape are
readily avail able, the use of conbustible materials for the
canopy may be acceptable. This relaxation is based on the
assunption that these spaces pose a minimal fire risk to
passengers because of; 1) mnimal fire |load, 2) open and
unobstructed egress, and 3) canopy material which is not readily
ignited.

Al t hough these three assunptions are not verified through
regul atory requirenents, the OCM shoul d ensure that the specific
arrangenment does not present an unreasonabl e safety hazard.
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Any supporting structure for the canopy nust be nonconbusti bl e
construction regardl ess of the size of the area and coverage by

t he canopy. Canopies should not be |load bearing i.e. life saving
equi pnent shoul d not be stored on top or supported by the canopy
structure; otherw se, SFP requirenents wll be inposed.

6.11 Small Galleys
Ref: 46 CFR 72.05-5, 114.400, 177.410(c) (1)
Test ASTM E- 119

Type 9 galley areas are required to be separated from ot her
conpartnents including ness areas and dining areas. The purpose
of segregation is to prevent the spread of fire beyond the area
of origin. Conbining galleys and dining areas defeats this
purpose. This is especially true considering that the galley is
a service space of greater fire risk while the dining areas are
occupi ed by persons not specifically aware of the operations
within the galley space.

Smal | gall eys are considered | ess of a hazard and nmay be open to
the dining area so as to consider the entire area as a public
space. Smmll galleys are defined as areas containing low fire
hazard food preparation equi pnent, generally with exposed heating
surfaces not in excess of 121°c. This includes:

- mcrowave ovens

-  heating | anps

- steaners

- popcorn nmakers

- small countertop browni ng ovens
- sterno food warm ng equi pnent

Thi s does not i ncl ude:

- deep fat fryers

- grills

- installed stoves or ovens

- any appliance with open flanme used for cooking

Smal | gall eys do not need to be separated fromthe renai nder of
the space. The space designation shall remain as an
accomodati on space for insulation and ventilation purposes.

If a snmall galley neets the above restrictions and is encl osed as
its own space, then it would be designated a type 6 "diet
kitchen" under 46 CFR 72.05. |If the space has no food warm ng
equi pnent and is just used for serving, then it would be
designated a type 8 "isolated serving pantry".
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6. 12 Decorations
Ref: 46 CFR 72.05-15, 116.422
Test NFPA 701

Per manent decorati ons:

| f the vessel has a specific thenme which does not change with
time and there are decorations associated wth that thenme which
coul d reasonably be expected to be permanently displayed, then
those itens should be counted in the initial fire | oad

cal cul ations. One exanple could be a vessel in Hawaii wth palm
tree decorations and |leis hung throughout the | ounge area.
Decorations installed during construction or outfitting wll also
be considered as permanent and included in the fire |oad as
appropri ate.

Permanent interior Decorations on passenger vessels nust neet the
requi renents of 46 CFR 72.05-15(c) through (d) and the
correspondi ng paragraphs in Subpart 116.422. This prohibits
their use in corridors, stairs, or conceal ed spaces and restricts
their use in type 5 and 5A spaces.

Tenporary decorati ons:

Tenporary decorations such as hangi ng banners, signs or Christnas
trees should be kept to a mninumin quantity and duration.

There are no explicit flammbility restrictions on these itens
and they are not counted in the fire load cal cul ati ons.

However, several high-fatality shoreside fires have occurred over
the years including COCONUT GROVE NI GHTCLUB i n which highly

fl ammabl e decorations contributed to extrenely rapid flane
spread, trapping persons inside and creating significant
guantities of snoke which eventually lead to their death.

For the purpose of shipboard safety, the OCM al ways has
authority to require a vessel to reduce the anount of tenporary
decorations or to use decorations constructed of |ess flammuable
materials. A reasonable anmount of traditional conbustible
decorations m ght involve a new years-eve party including a
decorated tree, banners, personal itenms and table decorations.

At no time shall such itens interfere with safety equi pnent such
as sprinklers, detectors, voice or visual alarnms, exit signs, or
portabl e extingui shers. Such decorations also shall not obstruct
or reduce egress capability and shall not be located in
corridors, stairs, or extended into conceal ed spaces.

Decorations with open flanmes are not permtted. However, candles

may be placed on dinner tables if the candles are partially
encl osed by |ow profile, stable, nonconbustible bows or covers
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so as not to be easily knocked over and to prevent inadvertent
flame contact with conbustibles during normal operations.

Exteri or Decorations: (permanent or tenporary)

Decorations on the exterior decks are not in any way restricted
as long as such decorations do not interfere with egress or

di spl ace refuge area. However, due consideration should be given
to fire safety in enclosed pronenades or spaces covered by

canopi es.

6.13 Type 8 Spaces (Subchapter H)
Ref: 46 CFR 72.05-5, 72.05-10

Traditionally type 8 spaces are considered to be a low fire risk
This is because they are defined as bathroons, snmall pantries

wi th inconbustible furnishings, small laundries with no
facilities for drying, or small cleaning gear |ockers with no
room for stowage as outlined specifically in 46 CFR 72. 05-5.

Because such spaces are afforded reduced structural insulation,
Coast CQuard policy for type 8 spaces is as foll ows;

. Bul khead and ceiling surfaces shall be approved (46 CFR
164.012).
Furniture and furnishings shall conply with 72.05-55.

1
2
3. Hanging fabrics shall be |ow flane spread (NFPA 701).
4

. The fire | oad should be 15 kg/n? or less but fire |oad
calculations are not required as long as the space is used as
i ntended by the definition of 72.05-5.

An exception for practical purposes is that the "wet" surfaces of
countertops and floorsin washroons may use a conbusti bl e surface
material without thickness limtation. This exception is to
permt nodern water resistant surfaces. Conbustible shower

encl osures may be permitted in accordance with section 6.16 of
this circular.

| f a designer wishes to construct these spaces with a greater
firerisk (i.e. higher fire load or non-fire-resistant

furni shings) then the space shall be reclassified as appropriate
(i.e. type 6 or 7) for the purpose of structural fire protection.

Private sanitary facilities shall be considered a portion of the
space in which they are |located. Small cleaning gear |ockers
(type 8) should not have a floor area greater than 5 square
nmeters to neet the intent of a type 8 space and to di scourage
storage. See section 6.18 for a nore specific definition of

cl eani ng gear | ockers.
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6.14 Control Stations
Ref: 46 CFR 72.05-5(a)(1), 114.400
Test ASTM E- 119

A control station includes either of the foll ow ng;

1. A space containing the energency source of power,
excludi ng generators: The energency source of power
i ncl udes energency sw tchboards and battery power
supplies for lighting, ship control, transition power,
or starting the enmergency generator. Switching gear
such as automatic bus transfer units are not considered
ener gency power supplies for the purpose of this
definition. Wen a ship service or energency generator
(conmbustion engine) is also in one of these spaces, the
space shall be classified as a nmachi nery space.

2. A space in which a continuous watch is nmaintained and
in which navigation, radio, or fire control equi pnent
IS located: Usually the radi o and navi gation equi pnent
is located on the bridge which is always manned,
however, when fire control equi pment or ship control
equi pnent is centralized then these spaces are
consi dered control stations even when not continuously
manned. Fire control equi pnent includes; actuators,
al arns, and detector panels for snoke detectors,
sprinklers, or fire doors. Transfornmer roons and
el ectronics rooms which are not associated with
ener gency power or ships control are considered service
spaces and not control stations

Encl osed booths in engine roons are not considered control spaces
as long as such stations are contained entirely wthin the engine
room conpartnment boundaries. 1In this case the enclosed booth is
consi dered part of the engine room

The above definition of a control station is not intended to

i ncl ude public spaces and service spaces whi ch happen to have

| ocated within themcertain renote controls such as electrica
breakers, renote door closing devices or renote actuators. Local
control nechanisns for doors, danpers, or extinguishing systens
are often |l ocated throughout a vessel for practical purposes.

When the requirenment for the location of fire control equi pnent
in a control station is satisfied by a specific arrangenent, then
any additional controls located in other |ocations do not
specifically force that other location to be designated a contro
space.

Furt hernore, the above definition is not intended to include
conpartnments contai ni ng machi nery such as di esel generators or
steering gear. These systens, by thenselves, are considered type
10 machi nery spaces.
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A CENTRAL CONTROL STATION is a control station in which the
follow ng control and indicator functions are centralized:

- fixed fire detection and al arm systens

- automatic sprinklers fire detection and al arm systens
- fire door indicator panels

- fire door closure controls

- watertight door indicator panels

- watertight door opening/closing controls

- ventilation fan controllers

- general/fire alarm

- communi cati on systens including tel ephones

m crophone to public address system

Al t hough fire resistant furniture and furnishings and interior
finishes are not specifically required, the outfitting of control
stations should have due regard for the possibility of ignition
and the subsequent loss fromfire. |In practice, fire load is not
a problemand fire | oad cal cul ati ons are not required.

6. 15 Void Spaces
Ref: 46 CFR 72.05-5
Test ASTM E- 119

These spaces are traditionally considered to be very lowfire
risk and thus classified as type 12 spaces with A-0 barriers
according to table 72.05-10 and 116.415. 1In sone cases, these
barriers nay even be reduced to C-class construction using

uni nsul ated alum num This barrier classification represents the
likelihood that a fire in a void would not burn for |ong because
there are essentially no conmbusti bl es.

However, nodern designs use void spaces for various purposes

i ncludi ng; ventilation ducting, pipe and wire runs, etc. Storage
of conbustibles in a void space is strictly prohibited and will
result in the space being reclassified as type 11. Substanti al
anounts of machinery in a void space will result in the space
bei ng reclassified as type 10.

The following restrictions apply in order to consider these
spaces as type 12 void spaces:

1. No storage of conbustibles is permitted.

2. Surface finish materials (other than paints) should not be
used in void spaces.

3. Fire load associated with plastic pipe, cable, etc., shal
not exceed 2.5 kg/n? however, fire |l oad cal cul ati ons are not
requi red because piping and | agging normally do not anount to
nmuch.
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4. Machinery is limted to that prescribed in 46 CFR 72. 05-
5(d)(2) which specifically prohibits internal conbustion
machi nery or other oil burning, heating, or punping units, and
fuel oil filling stations.

6. 16 ©Modul ar Construction
Ref: none
Test ASTM E-119

Modul ar construction in accombdati on and service spaces nay be
permtted if the construction is proven to neet the intended
performance of the existing structural fire protection

requi renments including nonconbustibility. This is usually proven
t hrough testing.

Nonconbusti bl e Conponents:

Approved bul khead panel s and joi ner construction may be used to
construct nodules if the approval includes penetrations and

fi xtures, bul khead to door, bul khead to bul khead, and bul khead to
overhead details. Otherw se, these nodul es shall be tested for
per formance by either;

- Testing the entire nodul e including penetrations and fittings
by using the nodul e as the actual furnace boundaries on al
si des, or

- Testing a bul khead assenbly and testing an overhead deck
assenbly including penetrations and fittings. The overhead
assenbly shall include, on all four sides, the joints and the
bul kheads extended down fromthe overhead deck a distance of .5
neters in accordance with figure 6. 1.
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When these nodul es substitute for the required barriers they

REPRESENTATIVE

JOINT
500 mm BULKHEAD CONSTRUCTION
ASSEMBLY
yS

MODULE CEILING
ASSEMBLY

—

— / —
\ FURNACE FRAME

ASSEMBLY

ASTM E-119
OR UL STANDARD
CEILING FURNACE

MODULAR CONSTRUCTION (NONCOMBUSTIBLE)
FIGURE 6.1

create interstitial spaces between adjacent nodul es or structural
menbers within the vessel. Such interstitial spaces are

consi dered conceal ed spaces and shall neet the requirenents of 46
CFR i ncluding draft stops which may need to be extended down to
deck | evel between adj acent nodul es.

When two nodul es are adjacent to each other, each nodul e shall be
constructed with all sides present and fitted identical to the
tested construction. No sides may be "in comopn” w th adjacent
nodul es unl ess specifically tested in that configuration, or the
construction should be synmmetrical so as to ensure the fire
resistance is identical on each side. Al structural divisions
adj acent to, but not part of a nodule, shall be constructed and
insulated to the required standard without credit for the nodul e
unl ess the performance of that conposite arrangenment is proven
otherwise. See figure 6.1 and 6.2 for details of nodul ar
construction, testing and arrangenent.

Conbusti bl e Conponent s:
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Modul es made from conbusti ble materials such as FRP may be used
i n acconmodati on spaces for bathroons only. Mst conbustible
nodul es do not neet the furniture and furnishing requirenents for
type 5 spaces so that the stateroons nust be re-classified as
type 6. However, FRP nodules with |ow flame spread surfaces
(ASTM E-84 20/10 or M L-Spec resins) and noncunbusti bl e fram ng
could qualify as fire resistant furnishings. |In any case, the
conbusti bl e conponents shall be included in the fire | oad.

Additional restrictions for conbustible construction are as
foll ows:

- The nodul e may not be given credit as part of the division and
thus shall be conpletely surrounded by divisions of
nonconbusti bl e construction and properly insulated to the

requi red cl assification.

- Interstitial spaces and penetrations of the structural
divisions shall be constructed in a manner that does not degrade
t he SFP requirenents.

6.17 d ass Encl osures
Ref: None

OVERHEAD DECK (STRUCTURAL) \

CONCEALED OVERHEAD SPACE

/

APPROVED APPROVED
MODU LE MODULE
ASSEMBLY ASSEMBLY
WITH RATED WITH RATED
BARRIERS BARRIERS

DECK ASSEMBLY (STRUCTURAL)

MODULAR CONSTRUCTION
FIGURE 6.2

Test ASTM E- 119
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A ass encl osures may be permitted on the uppernost deck of
passenger vessels with the follow ng restrictions:

- Al construction shall be nonconbustible. The fram ng shal
be steel or equivalent material and the glass shall be | am nated
glass, wire inserted, or fire rated safety glass or otherw se

pr ot ect ed.

- The gl ass encl osed space shall neet the requirenents of a type
5 accommodati on space, fully sprinklered with sprinklers designed
to reduce the fire hazard to the glass structure. O her
arrangenents having an equi val ent |evel of safety may be
permtted on a case-by-case basis by the Marine Safety Center.

- Conpartnents | ocated adjacent to gl ass encl osures shall be
separated by appropriately constructed barriers.

- Adj acent exterior wal kways shall not be primary exit paths but
may be secondary egress paths or open decks accessible to the
publi c.

- Refuge or safety areas shall not be |ocated adjacent to gl ass
surfaces unl ess performance is proven including radiation hazards
(see section 3.11).

- No spaces are |ocated above the | evel of the glass encl osure
with the exception of stack spaces, wheel houses, or open decks
not normally occupied and not used for refuge or evacuation.

The above restrictions ensure that glass enclosures are | ocated
in areas where if a fire were to occur, failure of the glass
structure would have little to no inpact on the fire safety of
t he vessel

If the glass enclosure is flush with the side of the vessel and
| ocated directly above refuge or enbarkation areas then

addi tional measures may be required to ensure the integrity of
the glass structure to neet A-0 construction.

A ass enclosures will be approved on a case-by-case basis by the
Marine Safety Center and will probably require an engi neering
anal ysis by the designer to show conpliance with the above
general guidelines and ensure an equival ent |evel of safety to
conventional steel construction.

6. 18 Fan Roons and Cl eani ng Gear Lockers
Ref: 72.05-5(d)(2)
Test ASTM E- 119

Fan roons are specifically defined as type 12 spaces (w thout
stowage) in accordance with 46 CFR 72.05-5(d)(2). This
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classification requires A-class construction for the barriers.
However, there are two exceptions to this requirenent as detailed
bel ow.

Dedi cated fan roons:

Fan roons that are contained entirely within a conpartnent and
serve only as the ventilation for that conpartnent may be
constructed of B-0 boundaries. The boundaries of that fan room
whi ch al so serve as exterior weather boundaries of that
conpartnent may al so use B-0 construction thus allow ng for vent
grilles and openings fromweather for intake and exhaust

pur poses. \When the boundaries of the fan roomare adjacent to
other interior conpartnents then the boundaries nust be of the
appropriate construction.

It should be noted however, when exhaust from such fan roons are
adj acent to exterior refuge or safety areas, closures should be

fitted and operable fromthe exterior to prevent snoke novenent

into these areas.

Fan roons i n accommbdati on spaces:

Smal | fan roons are often located in berthing areas. In this
case, fan roons are permtted to have B-0 boundaries when the fan
room has an aggregate power not exceeding 7.5 KWand the fan room
is functionally integral (incidental) to the accommodati on area,
nmeani ng that the ventilation fromthat fan roomis used to supply
or exhaust the stateroons in the i mredi ate area.

The 7.5 KWIlimtation my be relaxed by the OCM or the MSC if
the fire risk is not increased. This guidance is not intended to
apply to fan roons that serve |large portions of the vessel or
areas outside the imredi ate area containing the stateroons.

Cl eani ng gear | ockers:

Smal | cl eaning gear | ockers to be classified as type 8 spaces
shall be less than 5 square neters in area and shall not contain
provi sions for storage other than daily cleaning supplies. The
OCM shall ensure that the contents of the small | ocker do not
present an unnecessary fire hazard and that the small |ocker is
used (as intend) as incidental to the maintenance of the
surroundi ng acconmodati on spaces. |If there is storage in the
smal | | ocker then the conpartnment shall be classified as type 6.

Cl eani ng gear |ockers of greater than 5 square neters or
cont ai ni ng storage of flanmable |iquids or having storage and
usage not incidental to the accommodati on area shall be
classified as a type 6 or 9 space accordingly.
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6.19 Machi nery Spaces
Ref: 46 CFR 32.56-40, 72.05-40, 72.15
Test ASTM E- 119

These spaces have fire hazards that result in additional concerns
regarding the i medi ate and intense buil dup of heat and toxic
snoke from hydrocarbon fires; and the need for space isolation
for total flooding suppression systens.

For manned machi nery spaces, deck plating used for access to
vital machinery as well as egress or firefighting operations,
shal |l be constructed of steel or a material w th equival ent
structural properties when subjected to fire. Sone conbustible
conposite materials may be capable of neeting this criteria
considering that deck grating surface flammbility is not the
primary concern in an already intense engineroomfire (a "self
extingui shing" reaction to fire should be suitable). The prinmary
concern is the ability to maintain |oad carrying capability
during and after a fire. |In sone [imted cases, for exanple,
when engi ne roons are very snall, deck plates and grating may be
constructed of alum num after careful consideration is given to

t he consequences of the failure of these materials in (and after)
fire.

Ventil ation arrangenents for machi nery spaces on | arge passenger
vessel s are discussed in 46 CFR 72.15-10 and 72.15-15 with
additional requirenents in 76.15-35. Small passenger vessels
shall nmeet the requirenments in 46 CFR 116. 610 or 119.465. \Were
people are required to be present for evacuation or refuge on
weat her decks, nachinery space ventilation exhaust ducting should
not exhaust directly bel ow, above, or adjacent to these

| ocations. |If it does, a closure shall be fitted at the exterior
| ocation of the vent which is operable fromthe exterior.

Conmbustible insulation is permtted on machi nery piping. These
conbustible materials should never be in contact with hot
surfaces such as exhaust nmanifolds and all porous surfaces should
be protected so as to prevent soaking fromoil or fuel.

When insulation is required for rated bul kheads, including the
hull of the vessel and other structural conponents within the
machi nery spaces, the insulation shall be approved nonconbusti bl e
structural insulation.

It is recommended that all insulation within machi nery spaces (on
all vessels) be covered by a nonconbustible vapor barrier to
protect insulation where flamuable and conbustible |iquids or
vapors are present because of the potential for oil soaking (as
specifically required for Subchapter D vessels in 32.56-40). 1In
any event, oil soaked insulation on the bul kheads or hull shal

be repl aced i medi ately.

Conmbusti bl e material shall not be used for the construction of
machi nery foundations, fram ng, or supports. Small anounts of
conbusti bl es may be used in foundations and bracing for reducing
vi brations but such materials shall be kept to the m ni mum needed
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to acconplish their intended function. The failure of such
materials in a fire should not result in the collapse of
machi nery or its foundation

Conmbusti ble materials, such as wood or resins, may be used in the
construction of electrical insulators for electrical conponents,
el ectrical equipnent, foundations or enclosures of electrical or
el ectronic equipnent only if such material is low flanme spread in
accordance wwth IEC, | EEE 45, or UL 50. \When conbustible
materials are used, they shall be kept to the m ni mnum necessary
to performtheir function as insulators and shall conformto the
appl i cabl e standards of | EC and | EEE 45. Wod handrails and
dielectric matting are also permssible in the vicinity of

el ectrical conponents. Oherw se, conbustible material is not
permtted in the construction or outfitting of electrical

equi pnent .

Al t hough permitted in accordance with the Marine Safety Manual,
Vol 11, paragraph 5.C 6, fiberglass cable trays represent an
unnecessary addition of conbustible material and their use is
di scouraged in any machi nery space.

Combusti bl es shall not be stored in machinery spaces unl ess these
materials are used daily. In this case, quantities shall be
limted to several days supply and good housekeepi ng practices
shoul d be foll owed.
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CHAPTER 7 FI RE LOAD CALCULATI ON PROCEDURES

7.1 Background

The progression of fire growh has essentially tw stages: 1)
prefl ashover and, 2) postflashover. Each stage represents a
specific challenge to the active and passive fire protection
mechani sms. I n preflashover stage, the fire has only a | ocal
effect on the conpartnent and the fire grows by heating nearby
objects to the point of ignition. This is when fire resistant
materials are nost effective.

In postflashover, the heat intensity is so great that nost
conbustible objects ignite and the effects are intensified

t hroughout the conpartnent. The anmount of conbustibles within
the conpartnent (fire load) directly affects this post flashover
fire severity. It is in the post flashover stage that the therma
attack on the barriers is severe and the duration of resistance
and integrity of the barriers is nmeasured as sinulated by ASTM E-
119 using the standard fire test. It is primarily fromthis
reason that the barrier insulation requirenents in 46 CFR are
related to the fire load within the space.

Fire load limts should not be confused with the closely rel ated
but separate restrictions on the types of naterials permtted

wi t hi n accommodati on spaces which is based on the preflashover
fire hazard. This chapter does not specifically address the
restrictions on materials used in acconmpdati on spaces.

Ref erence, to material properties can be found in 46 CFR 72.05-55
and chapter 2 of this circular.

7.2 Fire load Definition (see 46 CFR 116. 427)

The fire load of a space is defined as the total anount of
conmbustible material (mass) in the space divided by the gross deck
area of the space. It is expressed in terns of kil ogranms per
square meter (kg/nd).

There are several policies which rely on fire load restrictions
to allow reductions in the requirenents for other active and
passi ve neasures. For exanple, NVIC 8-93 rel axes the
restrictions on WZ length for certain vessels provided_that,
anong other things, the fire load is limted to 15 kg/ n?.
Section 6.7 of this circular drastically reduces the structural
insulation requirenents for very low fire | oad spaces. Wile
policies such as these can allow nore flexibility in the design
and construction of passenger vessels, they also increase the

i nportance of accurately docunenting and nonitoring the fire | oad
t hroughout the life of the vessel. |In these cases, fire |oad
restrictions should be strictly applied to ensure an adequate

| evel of safety is maintained.
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When Fire Load Cal cul ations are required:

Fire |l oad cal cul ati ons are necessary for all spaces with alimt
of 15 kg/n? or less. Calculations my be necessary for other

spaces such as type 7 spaces at the discretion of the OCM if it
appears that the limt may be exceeded. A separate calculation
shoul d be carried out for each space. It is not appropriate to
group spaces of a simlar type and calculate a single fire | oad.

Desi gners and buil ders should prepare fire | oad cal cul ati ons,
using the definitions and requirenments in this circular, for
subm ssion to the MSC. M nor changes to the initial fire | oad
cal cul ations nmay be reviewed by the OCM, once a baseline has
been established. Figure 7.1 is the suggested format for fire
| oad cal culations. Submitters are strongly encouraged to use
this format for subm ssion and as docunentation to nonitor fire
| oad throughout the life of the vessel, and to aid in planning
future nodifications. It is further recomended that the fire
| oad cal cul ati ons be kept aboard the vessel and be avail able for
periodic verification at subsequent inspections.

What to include:

Fire load calculations include all materials that are
conmbustible. The only items which do not have to be considered
part of the fire |load are those which neet the requirenments of 46
CFR 164.009. Conbustible itens can generally be divided into
three groups; 1) construction and outfitting, 2) operational
itenms, and 3) personal itenms. Construction, outfitting, and
operational itenms are always counted in the fire | oad while
personal itenms are onmtted because they are inplicitly counted
when the limts where established.

Conmbusti ble materials of construction and outfitting are
typically aboard when the vessel is delivered. Operationa
conmbusti bl es include itens which may not be onboard at the tine
of delivery, but are brought aboard as part of the nornal
operation of the vessel.

In all, this includes but is not limted to: furniture,
furni shings, carpet, rugs, conbustible deck coverings, draperies,
conmbustible interior finish, conmputer and office equi pnent, sl ot

machi nes, electrical cable insulation, plastic piping, |ight
di ffusers, mattresses, beddi ng, conbustible shower nodul es, daily
cl eani ng/ di ning supplies, lifesaving equipnment, and simlar

materials. Approved interior finish materials and fire resistant
furni shings, despite their low flanme spread rating, are still
conbusti bl e and nust be included in the fire | oad cal cul ati on.

One exception is that solid wood doors opening to exterior spaces
only, as permtted in CFR, need not be included in the fire | oad
cal cul ati on because they are considered part of the vessel
structure. Furthernore, deck coverings approved under 46 CFR
164. 006 need not be included in the fire |oad cal cul ations
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because they are considered as neeting the nonconbustibility
requi renents as detailed in section 2.1 and 2.8 of this circular.

All conbustible material nmust be counted on an equal basis

W thout regard for calorific value or fire resistance. For
exanpl e, one kilogramof "fire resistant” carpet is equal to one
kil ogram of any other conbustible material for the purpose of the
fire load calculation. An exception will be made so as not to
penalize for the use of fire retardants, when it can be shown

SPACE DESCRIPTION: FIRE LOAD LIMIT:
46 CFRSubK/H SPACE TYPE DESIGNATION: GROSS DECK AREA:
Unit Unit Total Manufacturer

Quantity | Weight| Combustible | Combustible| Specification

Item (kg) | Weight (kg) | Weight (kg)|Attached?(YN

Combustible Construction

Floor Covering

Carpet

Carpet Pad
Bulkhead V eneer

Ceiling Veneer

Trim and Molding
Electrical Wiring

Fixed Seating (typeA)

Fixed Seating (typeB)

Other Items: May include
gaming equipment, dining
tables, office equipment,
security equipment, etc.

Operational Combustibles
Bar Supplies
Linens
Office Supplies
Life Jackets
Cash
Other Items

FIRE LOAD CALCULATION SHEET TOTAL:
FIGURE 7.1 FIRELOAD (kg/sqm):

that a treated material has nore nass than an untreated materi al
of the same type and grade due to the treatnment for increased
fire resistance.
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In this case, the mass, on a per square neter or sim/lar basis,
of the treated material wll be considered the sane as that of
the untreated nmaterial. 1In general, this procedure is

i nappropriate because the fire retardant material does not weigh
noti ceably nore than the sanme material wthout the fire
retardant. 1In fact, this policy is often m sused because the
material with the fire retardant is not the sane as the materi al
w thout the fire retardant.

For itenms which are constructed of both conbustible and
nonconbusti ble material, such as sone furniture, gam ng tables,
and sl ot machines, only the nass of the conbustible naterial
needs to be included in the fire load calculation. |In this case,
however, the Coast Guard will require witten certification of
the conbustible mass fromthe builder of the vessel or the

manuf acturer of the itemindicating the total nass of the item
and the conbustible mass of the item

Only nonconbusti ble materials which can be nechanically separated
may be omitted such as the conponents of a table or a chair frame
froma cushion. It is incorrect to subtract out the
nonconbusti bl e mass of m xtures which are physically or
chemically m xed such as certain deck leveling naterials or glass
fiber fromresin binders in conposite matrices.

Conmbustible materials in conceal ed spaces are generally
prohibited with the exception of cable insulation and limted
anounts of plastic piping. Conbustibles in conceal ed spaces nust
be included in the fire | oad cal cul ati on keeping in mnd that
this discussion in no way infers or allows the installation or
storage of additional conmbustibles in conceal ed spaces.

The only time when conbustibles in conceal ed spaces do not need
to be included in the calculation is when:

- they are |located behind A-class linings (any fire | oad)

- they are | ocated behind B-class linings and the space has
afireload linit of 15 kg/nm? or |ower, or

- they are |located behind Cclass linings and the space has
afireload linit of 5 kg/m?. This exception includes
Iifejackets stored in closed, nonconbustible containers. The
specific lifejacket exception will not be extended to other
conbusti bl es in nonconbusti bl e contai ners such as books
within a steel cabinet.

The reasoning for the above exenptions is that in each of the
above three situations the fire scenario is such that the
conmbusti bl es are not expected to contribute to the potential for
fl ashover.

The fire load cal cul ation shall include operational conbustibles
and is expected to be representative of actual operating
conditions. This neans that itens such as trash, office
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products, and plastic ganbling chips or noney shall be included
inthe calculation. It is the responsibility of the designer and
buil der to ensure that the fire | oad cal cul ati ons properly and
realistically account for these conbustibles considering the
expected operations of the vessel and that they are sufficiently
docunented to the satisfaction of the Marine Safety Center and
are accepted by the O ficer in Charge, Marine Inspection. In any
case, the actual fire | oad onboard the vessel in operation should
not exceed the limts defined by the space type.

Al cohol may be stored in accommobdati on spaces only in quantities
intended for imrediate or daily use such as would typically be
found on shelves behind a bar. Storage of alcohol in greater
gquantities requires a dedicated storage roomwhich wll not be
considered as part of the sane space for structural fire
protection purposes. Alcohol of greater than 80 proof shall be
counted in the fire | oad.

The fire load of nultilevel spaces, such as bal conies, should be
cal cul ated on a deck-by-deck basis using the gross deck area on
each | evel, but excluding the area of the deck opening. A three
| evel atrium space, for exanple, will require three separate

cal culations. The area of the opening in the second and third

| evel s cannot be counted in the gross deck area cal cul ation for
t hose | evel s respectively.

7.3 Fireload Limts

Spaces designated as type 1 do not have fire load limts because
it is assunmed that the specific functionality of these spaces
precl udes the use of significant amounts of furniture and
furnishings. |If this assunption is not valid then a limt should
be inposed to ensure an equivalent |evel of safety as originally
i nt ended.

Spaces designated as type 2 and 3 have a linit of 5 kg/n?.
However, cal culations are not required because it is assuned that
few conbustible furniture and furnishings are contained within

t hese spaces. |[If this assunption is not valid then the Iimt
shoul d be enforced to ensure an equival ent | evel of safety as
originally intended.

Spaces designated as type 5 are linited to 15 kg/ m?. Spaces
desi gnated as type 5A are linted to 5 kg/ n?.

Spaces designhated as type 6 and 7 have a fire load Iimt of 37.5
kg/ 2. Some linitations may be inposed for type 7 spaces of
unusual geonetry such as atria or long MWZ.s. These spaces
normally have a fire load Iimt of 15 kg/n? whi | e mai ntai ning the
unrestricted construction option typical of type 7 spaces. The
specifics of this policy can be found in the circulars that
specifically address atria and | ong WZ' s.
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Spaces designated as type 8 have a fire load limt of 5 kg/n?
because it is assuned that few conmbustible furniture and
furni shings are contained within these spaces. |If this
assunption is not valid then the limt should be enforced to
ensure an equivalent level of safety as originally intended.

The above Iimts have anticipated an additional fire | oad due to
personal itens of passengers and crew of up to 12.5 kg/n?. Thi s
nmost often applies in stateroons but nay al so be present in |arge
accommodat i on spaces during col der weather. This personal

al | omance does not need to be accounted for in the fire | oad

cal cul ation, but the Oficer in Charge, Marine |Inspection may

i npose restrictions if the personal itens appear excessive.

The designer should not attenpt to increase the construction,
outfitting and operational fire load |imt by substituting the
personal fire |oad all owance on the argunent that passengers wl|
not be bringing personal itens onboard. The designer does not
have enough control over this variable.

7.4 Submn ssion of Cal cul ati ons

In general, type 5, 5A and the type 7 (15 kg/ n?) spaces require
fire load calculations to be submtted for review Type 1, 2, 3,
6, 8, and the type 7 (37.5 kg/nm?) spaces do not require the

submi ssion of fire |load cal culations for review However, fire

| oad cal cul ations for any of these spaces nay be required at the
di scretion of the Oficer in charge, Marine |Inspection (OCCM), if
it appears that the amount of conbustibles may be excessive.

Revi ew of these fire |l oad cal cul ations shall be conpleted by the
Marine Safety Center during initial plan review to ensure

conpl eteness. Typically, these calculations will be stanped
"Exam ned", and forwarded to the Oficer in Charge, Marine

| nspection for onboard verification and final approval.
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CHAPTER 8 HUMAN ELEMENT CONCERNS

Structural fire protection is designed to be passive. This is
intended to elimnate the need for human interaction and thus
elimnate a possible failure node associated with human error.
However, the design, installation, and nmai ntenance of SFP
requi res actions by many individuals.

Desi gn:

The design of SFP systens should reduce the possibility of
failure by mnimzing the conplexity of installation and the need
for mai ntenance. Furthernore, the design should be such that SFP
arrangenents do not need to be noved, adjusted, or repaired
during unrel ated construction or maintenance. For those

mechani snms that require human interaction for operation such as
fire danpers or fire doors, the design should sinplify operating
procedures and be accommpdating to those who nust operate and

mai ntain the system A design should be robust and resistant to
abuse from crew and passengers.

For exanple, fire stop design should be such that the
installation of additional cables is easy and sinple and does not
destroy the fire stop construction. |In nmany cases, a builder may
install additional fire stops adjacent to the required fire stops
for the purpose of acconmopdati ng additional cable installations
in the future. Qher shipyards ensure that cable penetrations
during original construction are not filled nore than a certain
percentage so that extra roomis available for future
instal |l ati ons.

I nstall ati on:

The installation procedures for SFP should be as sinple as
possible to ensure that the systemis not inproperly installed
due to | ack of expertise or the need to save tine and noney.

I nstructions devel oped by the manufacturer should be available to
the installer.

For exanpl e, sone intunescent coatings have very specific
application procedures with detailed requirenments for surface
preparation, humdity control and tenperature limtations during
application which could make proper application difficult and
subsequent performance unreliable. Conplexity should be avoided.

Mai nt enance:

During mai nt enance operations such as wel di ng, grinding, or
cutting, care should be taken to ensure that heat sources do not
conme in contact with conbustibles. For exanple, conbustible

pol yuret hane insulation in cold storage areas or cargo hol ds
shoul d be renoved or covered prior to perform ng wel ding
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operations in or adjacent to these spaces. Conceal ed spaces are
a particular concern because of the | ack of detection or access
and because such spaces tend to be adjacent to welding or cutting
operations. Wen hotwork is conducted, consideration should be
given to the procedures outlined in the OSHA guidelines in 29 CFR
1910. 252, 1915.52, and NFPA 51(b).

Mai nt enance operations are the cause of many fires onboard
vessel s underway and inport. It is inportant that SFP systens
are functional while maintenance operations exist. Wen fire
doors are inoperable or structural insulation is renoved, etc.,
it is prudent to increase crew alertness and augnent ship safety
with additional active systens such as fire hoses or portable
extingui shers to ensure an adequate level of fire safety is

mai nt ai ned.

Mai nt enance schedul es for fire doors, danpers, etc., should be
mai nt ai ned according to the applicable regulations or as
recommended by the manufacturer. M ntenance of SFP systens
shoul d be acconplished at convenient times having due regard for
the overall level of safety resulting from placing such systens
out - of -servi ce. Maintenance shoul d be docunented including the
date, nature or extent of repair.

Oper at i on:

It is inmportant that fire danpers, door closures, and ot her
structural fire protection systens are able to function
automatically as designed because it is unlikely that the crew
will have time to attend to such systenms when fire is detected.

For exanple, fire doors are usually fitted with renpte cl osure
devices or self closing devices. The use of wedges or rope to
hol d doors open is a poor practice since it prevents the door
fromoperating as designed. Doors should al ways be cl osed when
not in use or unattended, especially during off-hours or at night
when persons are sl eeping and crew response tine is reduced.

Good housekeepi ng practices are critical in the prevention of
fires. The followi ng practices are considered prudent:

- Keep ventilation systens clear of dust and debris

- Keep trash to a mninumand do not store trash in passageways
or other areas not specifically designated for such purpose

- Mnimze conbustible packing materials associated with stores

- Mnimze heat sources and ignition sources

- Secure portable tanks and heati ng equi prment

- Close sight glass val ves when not in use
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CHAPTER 9 SFP REVI EW PROCEDURES

The foll owm ng procedure outlines the basic review process for
structural fire protection. This |ist can be used by designers
as a general check list for subm ssions noting that although it
is conprehensive it is not necessarily conplete.

1. Determne the ship type and the applicable regul ati ons:

- SCLAS; passenger, tanker, cargo, HSC
- CFR, Subchapter C, D, H I, I-A K R T, U

In sone cases, such as T-S vessels when 46 CFR 72. 05 does not
apply, sone or all of the follow steps may not be applicable.

2. Determne if the vessel will be constructed of steel,
al um num or plastic (FRP). |If constructed of steel, CFR is
directly applicable. [If constructed of alum num apply chapter 4

and if constructed of combustibles apply chapter 5 of this
circular for additional guidance to CFR

3. Determne the conpartnent designation. Sonme of the SFP
requi renents that nmay vary dependi ng on the space designation
i ncl udes surface finishes, furniture, and interior furnishings
along with structural insulation and barrier fittings and
penetrations. Refer to tables 1.1, 2.1, 2.2, and 3.3 of this
circul ar.

4. Review general arrangenent plans to determne if bul khead and
deck classifications are correct.

5. Revi ew bul khead and deck insul ation details to ensure the
required integrity is net.

6. Check proposed installation nmethod of approved insul ation.
Mechani cal steel fasteners should generally be used and spaci ng
shoul d be as described in section 2.4 of this circular.

7. Check proposed installation nmethod for bul khead panel s.
Joi ner work construction shall be in accordance with this
circular and have a Coast Guard approval nunber.

8. Review the proposed materials of construction to determne if
approved materials are provided. Refer to 46 CFR 164. 005 through
164. 012 and chapter 2 of this circular, or refer to the Coast
Guard Equi prent Li st.

Fire resistant furniture and furnishings do not have a type
approval. Test data from accepted i ndependent | aboratories
shoul d be submtted to verify the materials ability to pass the
tests specified in 46 CFR or this circular. Sales literature is
not acceptabl e docunentati on.
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9. Review general arrangenent plan for use of nonconbustible
materials. The following are required to be nonconbusti bl e:

- bul kheads and decks

- doors, franmes, and rel ated hardware

- stairs

- ceilings and linings

- draft stops

- structural insulation

- duct and pipe | agging

- C-class joiner construction

- all materials to secure any of the above

10. Review details of doors and openings, fittings, cable
penetrations, ventilation arrangenents, and other systens that
may affect barrier integrity with respect to fire and snoke
spr ead.

11. Note and record design assunptions and operati onal
restrictions used for variations fromthe regulations. These
notes shoul d be part of the permanent ship's files and passed on
to the local OCM for inspection/verification throughout the life
of the vessel.
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